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MECHANICAL MINING IN SOME BITUMINOUS COAL MINES. 2/ 
PROGRESS REPORT 9: FACE HAULAGE. 


by 


J. J. Shields2/ and J. J. Dowd2/ 


SUMMARY 


This study by the Federal Bureau of Mines concerns different methods of 
face haulage used with various types of continuous-mining machines, mobile- 
loading machines, and track-mounted equipment under varying roof and bottom 
conditions and in coalbeds of varying thicknesses. This report is the ninth 
in a series on mechanical mining in bituminous coal mines. Reference to the 
reports previously published is made in appendix III, p. 106. 


Use of modern mining equipment in bituminous coal mines has resulted in 
increased productivity at the face. This especially is true where continuous- 
mining machines are used, and the supervision is good. Previous methods and 
equipment for moving coal from the face became inadequate and had to be 
improved to restore balance to the mining systems. Sometimes new equipment 
was needed to improve the face haulage, and in some instances, a new combina- 
tion of existing equipment was used. 


Detailed studies of face haulage methods were made at 13 mines in 
Pennsylvania, West Virginia, Ohio, and Illinois to compare their effectiveness 
and to describe fully the conditions under which each method was used. 


INTRODUCTION 


In early mining, coal was transported by manpower from the working place 
to the surface in small cars mounted on wood or iron rails. While the miner 
was tramming, the loading operation was stopped. Usually entries were driven 
on a slight ascending grade to favor the load and for natural drainage. As 
hauls became longer, animals were used instead of manpower, and later, machin- 
ery replaced animals ; until today only small mines rely on them for haulage. 
Partings or gathering tracks were established near the working faces where 
empty cars could be stored and the loads assembled into trips. Cars then 
could be transported in trips rather than singly, thus permitting more rapid 
return of the empties to the working areas without delays to the loading phase 
of the mining cycle. 


1/ Work on manuscript completed June 1959, 


2/ Mining methods research engineer, Bureau of Mines, Pittsburgh, Pa. 
3/ Supervising mining engineer, Bureau of Mines, Pittsburgh, Pa. 
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As coordination of the loading and haulage cycles became important to 
production, a trip of loads was on the parting track for the mainline haulage 
unit to bring a trip of empties. Miners waiting for empty cars to load or tne 
haulage unit ready for loads to haul decreased the production time of a mine. 


With each improvement in mechanization resulting in increased production 
at the face, mine management has devised new methods of haulage to avoid 
bottlenecks. Now with continuous-mining machines and improved conventional 
mining machines with rated peak capacities to 15 tons a minute, more rapid 
removal of the mined coal from the face is necessary if improved mining machin- 
ery is to be utilized to the fullest extent. Transporting mined coal from the 
face to the surface in many instances has become a complex network of face, 
intermediate, mainline, and portal haulage accomplished by combinations of 
many types of machines and equipment. Although complicated, the various phases 
of haulage must be coordinated to operate smoothly and without delay to main- 
tain a steady flow of coal from the face to the surface tipple. 


ACKNOWLEDGMENTS 


The Federal Bureau of Mines thanks the officials of coal mining companies 
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for the courtesies extended to the Bureau engineer assigned to the work. The 
suggestions and comments of mine officials who reviewed the individual mine 
reports and who granted the Bureau permission to publish the information 
obtained are appreciated. 


PROCEDURE 


Once permission was received from coal-company officials whose mine was 
selected for study, the Bureau engineer spent several days underground at the 
working faces observing the production and face haulage equipment and also the 
methods employed in transporting the coal in intermediate and mainline haulage. 
Sketches were made showing the mining plans, face and intermediate haulage 
systems, thickness of coal bed, partings, and thickness mined. A section of 
the overburden in the mining area was obtained from company drill logs, and a 
sketch was made showing the thickness of the strata and surface material. 


A distribution of the 8-hour shift was made for each mine to determine 
the maximum production time available. Delays especially attributable to face 
haulage equipment were recorded. This information was checked with company 
records covering the previous 3- to 6-month period. Classification of all 
mine employees as well as the mine production per shift was obtained from com- 
pany records for the same period, not only for the units studied at that mine 
but for other units in use. | 


After each mine study was completed, a report was prepared and submitted 
to the operator for his comments and permission to publish the information. 
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HAULAGE - GENERAL 


Haulage refers to the process of moving the coal mined at the face to the 
mine tipple. It does not include the transportation of men and supplies that 
use the same equipment. For convenience, the transportation system can be 
divided into four parts: Portal haulage (shaft, slope, and drift); mainline 
haulage; intermediate haulage; and face haulage. These subdivisions are not 
necessarily made in all transportation systems as the intermediate haulage may 
be the mainline and the portal haulage may be a continuation of the mainline. 
This study deals chiefly with face haulage, but a short description of the 
other haulage also is given. 


The portal haulage used depends on the type of mine opening. In vertical 
shafts, hoisting of loaded mine cars on cages to the surface is being elimi- 
nated in favor of skips that are loaded automatically from a bottom dump, 
Slopes sunk on dips not exceeding 17 degrees are equipped with belts in most 
of the newly developed mines and some of the older mines. Where slope belts 
are used, a supplementary track system transports men and supplies. In drift 
mines this haulage is a continuation of the mainline haulage whether it is 
done by locomotives, belts, or even shuttle cars. 


Mainline haulage is the movement of mined coal from gathering stations in 
the mine to the portal and usually is accomplished by locomotives pulling mine 
cars or by belts fed by other conveyors. Locomotives up to 50 tons operated 
singly or in tandem pull trips of as many as 25 cars ranging to 20-ton capac- 
ity. Track rails weighing up to 120 pounds per yard are either bolted or 
welded and are laid on wood ties in a ballasted road bed. Locomotive operators 
are in constant touch with dispatchers and other locomotive operators by two- 
way radio. Block signals and automatic switch throws are operated from the 
cab of the locomotive without stopping. Speeds of 15 miles or more per hour 
are maintained by the mainline trips. Belts used in mainline transportation 
show a trend from the rigid frame construction to the rope type. 


Intermediate haulage is the transportation of mined coal from the face 
haulage to that point where it is accessible to the mainline. It is accom- 
plished by conveyors, belts, or locomotives and mine cars. Where gathering 
belts or conveyors are used, the end of this phase of haulage is at the trans- 
fer point of the coal to mine cars or to a mainline belt. With locomotives 
and mine cars, it would end at the partings where the loads are assembled into 
trips for the mainline locomotive. 


FACE HAULAGE 


Face haulage in this report means the transportation of mined coal from 
the working face to an intermediate haulage. It is accomplished by shuttle 
cars, conveyors, locomotives, and mine cars, or combinations of such equipment. 
The study was planned to determine the types of equipment used; the manpower 
requirements; the tons produced per man shifts and to compare the several sys- 
tems. Special attention was given to delays chargeable to the face haulage 
that caused stoppage or limitation of coal loading. If two face haulage sys- 
tems were used at a mine studied, both were investigated for comparison. 
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Shuttle Cars 


Table 1 summarizes the face-haulage systems at the 13 mines studied. 
Shuttle cars were used at eight of the mines and received the coal directly 
from the continuous-mining machine or loading machines from a surge car behind 
the face equipments; or from a loading machine operated behind a continuous- 


mining machine. 


All shuttle cars were the cable type, and where more than one 


was required for the face equipment, separate travelways were provided. 


TABLE 1. - Face equipment and transportation to intermediate haulage 


Mine No. 
and unit 


l(a) 
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Face mining 
equipment 


Auger C.M.1 


do. 


M.L.2/ 


do. 
Ripper C.M.3/ 


do. 

do. 
Boring C.M.4/ 
Ripper C.M,3/ 


Ripper C.M.3 
M.L.2/ al 
T.125/ 

do. 
do. 


M.L.2/ 

73 125/ 
Boring C.M.6/ 
M.L.2/ 
Ripper C.M.3/ 
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sequence of transfer from loading 
equipment to intermediate haul- 


age 


Bridge conveyor - chain conveyor 


do. 


do. 


Loading machine - chain conveyor 


24-inch extensible belt 


Surge car - shuttle car 
do. 
30-inch extensible belt 
Loading machine - shuttle car 
do. 
Shuttle car 
Locomotive and mine car 
24-inch extensible belt 
Shuttle cars 
Loading machine - shuttle car 
Shuttle car 
Locomotive and mine car 
do. 
do. 
Shuttle cars 
Locomotive and mine car 
36-inch extensible belt 
Shuttle cars 
30-inch extensible belt 
Shuttle cars 


Shortwall auger continuous-mining machine. 
Mobile-loading units. 

Ripping action continuous-mining machine. 
Boring action continuous-mining machine with a series of rotating arms. 
Track-loading units. 
Boring action continuous-mining machine with two rotating arms. 


Intermediate 
haulage 
24-inch belt to 

cars 
30-inch belt to 
storage bank 
30-inch belt to 
3-ton cars 
Do. 
30-inch belt to 
5-ton cars 
Do. 
Do. 
Do. 
8-ton cars 
30-inch belt 
8-ton cars 
Do. 
6-ton cars 
Do. 
10-ton cars 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
42-inch belt 
Do. 
30-inch belt 


Shuttle cars 


Conveyors 


Two types of conveyors were used in face haulage: Extensible belt, and 
chain. The extensible belts were used in coal more than 50 inches thick, and 
chain conveyors were employed in thin coal. The extensible belts received the 
mined coal from continuous-mining machines over a bridge between the units. 
Equipment outby the extensible belt was not considered face haulage. 


Because of the low headroom required, chain conveyors are used extensively 
in thin coal. The face equipment can load directly to the conveyor or, as is 
being done more frequently, to a bridge conveyor to the chain conveyor. Equip- 
ment outby the chain conveyor discharge was not considered face haulage. 


Locomotives and Cars 


Because of the trend to trackless type loading equipment, locomotive-car 
face haulage is on the decline. However, where mine cars of 6- to 10-ton 
Capacity can be loaded at the face and where the car change can be held to a 
short haul, it is usable with some types of loading machines. 


MINE DESCRIPTIONS 


Each mine is described so that details of the face-haulage systems can be 
compared, and data can be used in formulating a face-haulage system most suit- 
able for selected mining conditions. A classification of employees at each 
mine is given in appendix I, and a summary of operation for the mine is pre- 
sented in appendix II. 


Mine l 


This mine is operated in the flat-lying Lower Freeport coalbed which 
averages 36 inches thick in this area. The bed is overlain by 1 to 2 inches 
of draw slate which is taken down and gobbed during mining. The coal is under- 
lain by a shale binder 2 inches thick below which is 2 to 4 inches of high-ash 
coal. The 30 to 32 inches of coal above the binder is mined. (See fig. 1.) 
The overburden consists mainly of shales and sandstones and averages 244 feet 
thick. Loaded mine cars are hauled by a 13-ton locomotive in 37 car trips 
over 36-inch gage track (60-pound rail) to a tipple on the surface. 


The mine is operated two shifts a day and produces an average of 1,100 
tons of raw coal with the following units: 


(a) 2 shortwall auger-type continuous-mining units each with a 
bridge conveyor and a chain conveyor for mining rooms or to 
develop entries; 5 men in each crew; 4 unit shifts per day; 


(b) 5 shaking conveyor units to mine rooms and develop entries}; 
7 men in each crews 2 shifts per day. 


A detailed study was made of the continuous-mining units working in rooms 
and entries. 
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FIGURE I. - Section of Coalbed and Overburden at Mine 1. 
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Main entries in sets of four are driven 30 feet wide on 70-foot centers 
with crosscuts 16 and 20 feet wide as projected. Butt entries in sets of two 
are turned on 550-foot centers and are driven 30 feet wide on 50-foot centers 
to a depth of 900 feet. Crosscuts are turned on 50-foot centers and are 
driven 20 feet wide. Rooms are driven 300 feet long and 40 feet wide on 50- 
foot centers with crosscuts 20 feet wide on 60-foot centers. (See fig. 2.) 
Rooms and entries are timbered with wood posts set on 4-foot centers and, 
where necessary, with 3- by 8-inch wood crossbars 16 feet long set on wood 
posts. Rock dusting is done by hand on shift. 


The two entries are advanced simultaneously. The chain conveyor in each 
entry discharges the coal onto a cross chain conveyor (through a crosscut) 
which delivers the coal to a 24-inch belt in the outby entry. The outby entry 
is brushed along the outby side of the belt for a travelway 4 feet high and 8 
feet wide. The brushing is done on the third shift by a rock crew. Usually 
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FIGURE 2. - Entry Development and Room-Mining Plan with Continuous-Mining Machine 
Using Bridge Conveyors to Chain Conveyors at Mine 1. 
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the entries are advanced 150 to 200 feet, and the outby rooms are necked before 
the continuous-mining units are retracted for room mining. Rooms are mined 
off the outby entry on advance and off the inby entry on retreat. 


A continuous-mining unit consists of five men, one auger-type continuous 
mining machine with bridge conveyor, one chain conveyor 260 feet long, one 
portable hoist, and a three-wheel supply cart. One cross-chain conveyor, one 
wheel-mounted elevating conveyor, one 40-gallon pump, one 24-inch belt, and 
one car hoist serve two units. Power to operate the mining machinery is fur- 
nished at 250 volts direct current. 


An operator and two helpers perform all tasks required to mine coal in 
each working place. This includes operating the machine, timbering, and 
advancing the chain conveyor, usually two 6-foot sections at a time. The 
average advance of each room or room and crosscut is 30 feet per shift or 60 
feet for the two units. A unit produces 100 tons of raw coal per shift or 20 
tons per shift for each man in the section unit crew. A supply man delivers 
supplies, posts, and chain conveyor sections to the working face with a three- 
wheel cart. 


Coal is transferred from the continuous-mining machine to the bridge con- 
veyors, to chain conveyors, to a 24-inch belt, and to l-ton end dump wood mine 
cars. 


When a room is completed, the continuous-mining machine is moved to the 
next room where a chain conveyor has been installed previously. The conveyor 
in the completed room is dismantled by the two supply men using a portable 
hoist to drag the conveyor sections to the entry where they are stored near 
the next room location. The unit crew consists of the following: 


Assigned time 


CLASSIFICATION: per shift 
1 Section FOL CMAN e-c's ais. cnavare iw Bie Solera ew Se Eee ee eas 1/2 


1 Continuous-mining machine Operator. ..cccccccecevecs Full-time 
2 Continuous-mining machine operator helpers...eeee-s Do. 
1 Supply ie 66a: e 06S wae 6 80 oe OES Oe eee Oe ees Do. 


l Boom ish ore ae eee ee ee ee eee ee ae eee ee es) 


Oa ys Serb graveta 6 oreubel orn ere elk ob ee ee eck 6 men working 5 shifts 


Face-haulage delays (84 minutes) per shift were: Bridge conveyor (mechan- 


ical), 20 minutes; aligning conveyor, 40 minutes; and moving, 24 minutes. 
Delays charged to production equipment were 30 minutes for greasing and 
inspecting the continuous-mintng machine. Other delays totaling 90 minutes 
were for timbering (30 minutes) and waiting on empties (60 minutes). Travel 
time was 40 minutes, and lunch time was staggered, leaving 440 minutes for 
face-work time. The total delay at the face was 204 minutes, allowing 236 
minutes' productive time per shift. 
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Mine 2 


This mine is operated in the Peerless coalbed which averages 42 inches 
thick and is relatively free of partings or other impurities in this area. 
(See fig. 3.) The dip of the bed is 5 to 6 percent in a southeasterly direc- 
tion. The coal is underlain by fire clay and is overlain by 12 inches of dark 
clayey shale. The overburden consists mainly of shales and sandstone and 
averages 250 feet thick. 


Dark 
clayey shale 
209’ Concealed 
42" Coal 


Dark clayey shale 


Coal 


Fire clay 


Shale 


Wwe Fire clay 


Dark clayey shale 


FIGURE 3. - Section of Coalbed and Overburden at Mine 2. 
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The mine is operated two shifts a day and produces daily an average of 
540 tons of raw coal with the following units: 


(a) 2 shortwall auger-type continuous-mining units, each with a 
bridge conveyor and a chain conveyor for mining rooms or to 
develop entries; 4-1/2 men to each crew (on the basis of 
assigned time per shift); 4 unit shifts per day. 


Main entries in sets of three are driven 18 feet wide on 70-foot centers 
with crosscuts 16 feet wide on 60- and 90-foot centers. Panel entries in sets 
of three are turned on 600-foot centers and are driven 18 feet wide on 50-foot 
centers to varying depths to the lease line. Crosscuts were turned on about 
90-foot centers but will be turned 20 feet wide on 50-foot centers in future 
extensions. Rooms are driven 50 feet wide on 60-foot centers to a depth of 
300 feet. Crosscuts 10 feet wide are turned on 40-foot centers. (See £10. 4.) 
Rooms and entries are timbered with wood posts set on 4-foot centers and, where 
necessary, with 4- by 12-inch wood crossbars 16 feet long set on wood posts. 
Rock dusting is done by hand on shift. 


The three entries are advanced together with two continuous-mining 
machines that discharge coal to chain conveyors. The middle entry is equipped 
with a 30-inch belt which is end-loaded by the chain conveyor in the center 
entry and by cross-chain conveyors in crosscuts from the outside entries. The 
belt is extended every 200 feet as the entries are advanced. The chain con- 
veyors are dismantled and moved at the same time. Rooms are mined on retreat 
from the outside entries. 


A continuous-mining unit consists of 4-1/2 men (on the basis of assigned 
time per shift); one continuous-mining machine with bridge conveyor; one chain 
conveyor 300 feet long; one 30-inch belt; and one 3-wheel supply cart. One 
cross chain conveyor serves two units. Power to operate the mining machinery 
is furnished at 250 volts direct current by two diesel-powered 100 kilowatts 
generator sets wired in parallel and located on surface. 


An operator and two helpers perform all tasks required to mine coal in 
each working place. This includes operating the machine, timbering, and 
advancing the chain conveyor, usually two 6-foot sections at a time. 


Rooms are driven 27 feet wide as they are advanced to a depth of 300 feet, 
The machine then is turned to the outby rib, and a 23-foot wide cut is taken 
on retreat, making the completed room 50 feet wide. 


Coal is transferred from the continuous-mining machine over the bridge 
conveyor to a 15-inch chain conveyor, then to the 30-inch belt in the middle- 
panel entry, and then to a 30-inch belt in the middle main entry. Coal is 
conveyed to the surface and dumped on an elevating (stacker) conveyor that 
discharges into a storage bank where it is distributed evenly by a bulldozer. 
The coal is loaded with a l-cubic-yard shovel into trucks of 10- and 13-ton 
Capacity and is transported 1 mile to a tipple. 
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The average advance of each room 27 feet wide, or room and crosscut, is 
38 feet per shift or 76 feet for the two units. A unit produces 135 tons of 
raw coal per shift. This is 30 tons for each man in a unit crew. A supply 
man with a 3-wheel cart delivers supplies, posts, and chain conveyor sections 
to the working face. The unit crew consists of the following: 


Assigned time 


CLASSIFICATION: per shift 
le Section: Foreman aateones cence x de cereeies acy ariauniner esses 1/2 
1 Continuous-mining machine Operator. .eccssseccssece Full-time 
2 Continuous-mining machine operator helpers........ Do. 
To SUPPLY: “Man o.c:oo6 cs 6: beer wwl as Serer eee ee ee ee Do. 
TOU Gd exe wosearsord wee ose awa se eoccceses O MeN working 4-1/2 shifts 


Face-haulage delays per shift (75 minutes) were bridge conveyor (mechan- 
ical), 15 minutes, and aligning conveyor, 60 minutes. Production delays were 
45 minutes for greasing and inspecting the continuous-mining machine. Other 
delays were 15 minutes for timbering, 15 minutes for travel, and 30 minutes 
for lunch, leaving 435 minutes for face work. The total delay at the face was 
135 minutes, allowing 300 minutes' productive time per shift. 


Mine 3 


This mine is operated in the Cedar Grove bed which ranges from 36 to 56 
inches thick in the area and has two shale partings 2 and 4 inches thick which 
occur 2 and 8 inches above the bottom. (See fig. 5.) The bed is overlain by 
sandstone. The overburden consists of shales, sandstones, and several coalbeds 
and ranges up to 772 feet in thickness. The coalbed is underlain by shale 
that heaves in parts of the mine. Horsebacks or rolls in the roof and bottom 
and thin coal areas are encountered in mining. 


Loaded mine cars are transported in 16 car trips by 10-ton locomotives 
over 42-inch gage (40- and 60-pound rail) track to a cleaning plant on the 
surface. Men and supplies are transported in mine cars to the working faces. 


The mine is operated three shifts per day and produces an average of 
1,406 tons of raw coal that yields 1,230 tons of clean coal with the following 
units: 


(a) 2 mobile-loading units, each with 2 bridge conveyors and 2 
chain conveyors that discharge on to a 30-inch belt to develop 
main and panel entries; 8-1/2 men in each crew (on the basis 
of assigned time per shift); 4 unit shifts per day; 


(b) 1 mobile-loading unit with 2 lines of chain conveyors discharg- 
ing onto a 30-inch belt to mine rooms in barrier pillars; 9 
men in each crews; 3 unit shifts per day; 


(c) 2 mobile-loading units, each with chain conveyors discharging 
onto a 30-inch belt to develop entries and mine rooms; 8-1/2 


men in each crew (on the basis of assigned time per shift); 2 
unit shifts per day. 
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FIGURE 4. - Entry Development and Room-Mining Plan with Continuous-Mining 


‘Machines Using Bridge Conveyors to Chain Conveyors at Mine 2. 


A detailed study was made of one unit of the (a) group in 36-inch coal 
and the (b) unit in 56-inch coal to compare the two systems of face haulage. 


A Unit | 


The mine is developed by a system of multiple entries. Main and cross 
mains are driven 16 to 26 feet wide in sets of four on 50-foot centers with 
crosscuts 12 to 16 feet wide on 50- and 100-foot centers. The bottom is 
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brushed in the No. 3 main entry to provide at least 50 inches of headroom over 
the rail. 


Panel entries 26 feet wide in sets of four are turned 90 degrees from the 
mains about 600 feet between panel centers and are driven 2,000 feet. Cross- 
cuts are driven 12 to 16 feet wide on 50- and 100-foot centers. 


Two mobile-loading units are used to advance a set of main and panel 
entries. (See fig. 6.) Each unit consists of 8-1/2 men (on the basis of 
assigned time per shift); one loading machine; two bridge conveyors; two chain 
conveyors, each 300 feet long; one chain conveyor 108 feet long; two shortwall 
cutting machiness and two handheld electric drills. A three-wheel supply 
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truck, a 30-inch belt 2,000 feet long, and a car hoist serve two units. Power 
to operate the mining equipment is furnished at 250 volts direct current. 
Rock dusting is done by hand on shift and by machine on the third shift. 


Cc The cycle of operation is: Timber, rock dust, drill, cut, pan up, blast, 
and load coal. Panel entries are timbered with posts set on 4-foot centers 
and in three rows set 5, 10 (along conveyor line), and 21 feet from the left 
rib in No. 1 and No. 3 entries, but timbered from the right rib in No. 2 and 
No. 4 entries. Crosscuts are timbered with posts set on 4-foot centers in two 
rows, each set 3 feet from the rib. Wood crossbars 6 by 8 inches by 16 feet 
long on 4-foot centers are set when required. 


Entries are advanced in pairs for 300 feet, and the equipment then is 
moved to the next pair of entries. Entries are bottom cut, and five blast 
holes 8 to 8-1/2 feet deep are drilled. The holes are set 8 inches below the 
roof and 3 feet from either rib on 5-foot centers, are charged with two to 
three sticks of permissible powder, and are detonated simultaneously. 


The mined coal is loaded by a mobile-loading machine to a bridge conveyor 
that discharges coal to a chain conveyor, then to a 30-inch belt that trans- 
ports and loads the coal into 3-ton steel bottom-dump mine cars. A car hoist 
is used to spot the empty cars at the belt head. No. 3 entry is bottom 
brushed to 50 inches over the rail for headroom. 


The average advance of each entry or entry and crosscut is 21 feet per 
shift or 84 feet for a set of entries. A unit produces 137 tons of raw coal 
per shift and yields 120 tons of clean coal. This is 16.1 tons of raw coal or 
14.1 tons of clean coal for each man in the unit crew. 


A mobile-loading bridge and chain conveyor unit crew consists of: 


Assigned time 


CLASSIFICATION: per shift 
LE SCELITON FOLEMAN ses aie.io wee, idcw ww S,'0-00 ace oars Full-time 
1 Loading-machine operator...cccccsccaccces Do. 
1 Loading-machine operator's helper....... Do. 
1 Cutting-machine operator. ...ccccccccccece Do. 
1 Cutting-machine operator's helper....... Do. 
2 Drillers and ShotfirerSiccscscscecscwnsee Do. 
By, se ANY TVA GG aisaice to a, aries'5! ay gserte, Bie or wae wile: aval Wie caece eas Do. 
] 


BO LEMGN se srsce Sis wewaiw sisieie os oe Swe cee ee aGs 1/2 
Total.cccccccecccecseee 9 men working 8-1/2 shifts 
Face-haulage delays (27 minutes) were: Connecting bridge conveyor, 12 
minutes; mechanical (bridge conveyor), 11 minutes; and aligning conveyor, 4 
minutes. Production delays (62 minutes) were: Tramming loading machine, 33 
minutes3 mechanical, 10 minutes; greasing, 10 minutes; and waiting on coal, 9 


minutes. Other delays (47 minutes) resulted from timbering, 3 minutes; hand- 
ling supplies, 8 minutes; and waiting on empties, 36 minutes. Travel time 


required 60 minutes, and lunch was staggered, leaving 420 minutes for face-work 


time. The total delay at the face was 136 minutes, allowing 284 minutes' pro- 
ductive work time per shift. 
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B Unit 


Rooms are driven in pairs 250 feet deep, 40 feet wide on 50-foot centers 
with crosscuts 16 feet wide on 50-foot centers. (See fig. 7.) The unit con- 
Sists of nine mens one loading machine; two shortwall cutting machines s two 
handheld electric drills; two chain conveyors, each 300 feet long; a 30-inch 
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FIGURE 7. - Room-Mining Plan with Mobile-Loading Equipment Using Chain 
Conveyors at Mine 3. 
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belts; and a car hoist. Power to operate the mining equipment is furnished at 
250 volts direct current. Rock dusting is done by hand on shift and by 
machine on the third shift. 


The cycle of operation is: Timber, rock dust, drill, cut, pan up, blast, 
and load coal. Rooms are timbered with posts set on 4-foot centers in four 
rows 8 and 10 feet from the left rib to the chain conveyor, and 8 and 10 feet 
from the right rib to the chain conveyor. Crosscuts are timbered with two 
rows of posts, each row 3 feet from the ribs and the posts on 4-foot centers. 
Wood crossbars 6 inches by 8 inches by 16 feet long on 4-foot centers are set 
when required. Rooms are bottom cut, and the face is drilled with eight blast 
holes 8 to 8-1/2 feet deep. The holes are set 8 inches below the roof and 
2-1/2 feet from either rib on 5-foot centers. Each hole is charged with two 
to three sticks of permissible powder and is detonated simultaneously. 


The mined coal is loaded by a mobile-loading machine on to the chain con- 
veyor which discharges coal to a 30-inch belt and then into 3-ton steel bottom- 
dump mine cars. The cars are moved and spotted at the belt head with a car 
hoist. 


The average advance of each room or room and crosscut is 11.5 feet per 
shift or 23 feet of advance for two rooms. A unit produces 172 tons of raw 
coal per shift and yields 150 tons of clean coal. This is 19.1 tons of raw 
coal or 16.7 tons of clean coal for each man in the unit crew. The unit crew 
comprises: 


Assigned time 


CLASSIFICATION: per shift 
1 SCCTLON. FOr CMAN x a::6: sieve 0 -Gs0o we aie woele wre 6s ow WS Sie ee eeers Full-time 
1 Loading-machine Operator. ccccccccccccccccveccccsese Do. 
1 Loading-machine operator's helper...ccsccccccccces Do. 
1 Cutting=machine Operator: sess csswdie esos 68s 60s ee o's 6 Do. 
1 Cutting-machine operator's helper...ccccccscccscvce Do. 
2-Drillers: and SHOUEI Ter S 146.0540 cstewisescewieswwerwawe Do. 
1k PAN MAN 640 6a6 5 0656405664006 ISKC EE WEEE SS Oe Hews Do. 
1 Beltmaneccccccvcscsecsecseceressecessssecessseeses Do. 


TOCA LS .6 bios sc avaeceeieie Ow eee oe waar wees 9 men working 9 shifts 


Face-haulage delays to align the conveyor took 15 minutes. Production 
delays (87 minutes) were due to tramming loading machine, 14 minutes; greasing, 
16 minutes; and waiting on coal, 57 minutes. Other delays (72 minutes) were 
for timbering, 17 minutes; trimming roof, 7 minutes; handling supplies, 2 min- 
utes ; and waiting on empties, 46 minutes. Travel time required 36 minutes, 
and lunch took 30 minutes, leaving 414 minutes for face work time. The total 
delay at the face was 174 minutes, allowing 240 minutes of productive time-per 
shift. 


Mine 4 


This mine is operated in the Pittsburgh (No. 8) bed which averages 55 
inches thick in the area. The bed is flat-lying with some local dips. A shale 
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parting 1 inch thick occurs 12 inches above the bottom of the bed. (See fig. 


8.) The bed is underlain by fire clay and overlain by 12 inches of draw slate, 


above which is 6 inches of top coal. The overburden consists mainly of shales 
and limestones and averages 274 feet thick. 


Loaded mine cars are hauled by 6-ton locomotives in seven car trips over 
42-inch gage (65-pound rail) track to a rotary dump at the foot of the slope. 
The slope is 700 feet long on a pitch of 16 degrees 30 minutes and is equipped 
with a supply track and a 36-inch belt for transporting the coal to the prepa- 
ration plant. 


The mine is operated three shifts per day and produces an average of 
4,267 tons of raw coal that yields 3,840 tons of clean coal with the following 
units: 


(a) 2 ripper-type continuous-mining units, each with an extensible 
belt to mine rooms; 6 men in each unit; 6 unit shifts per day; 


(ob) 1 ripper-type continuous-mining unit with 2 shuttle cars to 
develop butt entries; 7 men in each unit; 3 unit shifts per day; 


(c) 1 ripper-type continuous-mining unit with 2 shuttle cars to mine 
rooms; 7 men in each unit; 3 unit shifts per day; 


(d) 2 ripper-type continuous-mining units, each with 2 shuttle cars 
to develop main entries; 8 men in each units; 6 unit shifts per 
day. 


To compare the three systems of face haulage, the Bureau made a detailed 
study of the two continuous-mining units (a) with extensible belts in rooms; 
the continuous-mining unit (b) with shuttle cars in butt entries; and the 
continuous-mining unit (c) with shuttle cars in rooms. 


Extensible Belt Haulage in Rooms 


Rooms are driven as the butt entries advance. The two outby rooms off 
the inby entry are mined simultaneously to the projected limit (300 or 600 
feet), and then one room at a time is mined to complete the side of the panel. 
On completion of these rooms, the two inby rooms off the outby entry are mined 
to the projected limit and then one room at a time is mined to complete the 
mining of that side of the panel. Rooms are driven 300 and 600 feet long and 
16 feet wide on 32-foot centers with crosscuts 8 to 12 feet wide on 40- and 60 
foot centers. (See fig. 9.) 


A continuous-mining unit consists of six men, a ripper-type continuous- 
mining machine, a 24-inch extensible belt, a pressure pump for supplying water 
for sprays on continuous-mining machine, and a 30-inch belt. Power to operate 
the mining equipment is furnished at 250 volts direct current. Rock dusting 
is done between shifts by the supply men. 
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About 3 inches of top coal is left to prevent deterioration of the draw 
slate. Rooms are timbered with 12-foot long steel crossbars (60-pound rail 
and 4-inch H-beams) set on wood posts and spaced on 4-foot centers. The 
crossbars are raised and held to the roof by hydraulic jacks on the continuous- 
mining machine until a wood post is placed under each end by the timbermen. 
All roof supports in rooms are recovered. As mining progresses, the last com- 
pleted room is maintained as a travelway, and timbers in the next adjacent 
room are recovered by one supply man, are loaded into a shuttle car, and are 
distributed at the crosscuts of the last completed room. As the continuous- 
mining machine advances, the tailpiece of the extensible belt is advanced also 
by a crew member, usually the mechanic. The mined coal is transferred from 
the extensible belt to the 30-inch panel belt that also serves the shuttle-car 
unit. Rock dusting is done by hand between shifts. 


The average advance in rooms is 85 feet, and in crosscuts it is 32 feet 
or the equivalent of 109 feet of working place 16 feet wide per shift. A unit 
produces 324 tons of raw coal or 292 tons of clean coal per shift. This is 
54.0 tons of raw coal or 48.7 tons of clean coal per shift for each man in the 
unit crew, which consists of the following: 


Assigned time 


CLASSIFICATION: per shift 
1 Section POP CRAM s:6.eo-aere MoS owas Oe Ae eee SEES 1/2 


1 Continuous-mining machine operator..ccccccccccccce Full-time 


2 Timbermen. @eeeeeseeoeeeseeseeseeeneveeseeeeoeseeaeesmeaeeeneaeeeeeoneesee @ Do e 
l Supply man. @eeoeeeeseevoeaseveoseveeeeeseeeesvseeaseeaee eee e eee eee @ Do. 
l Mechanic. @eenoeeeeaseea#soeeevaeeveeeseenws og eeeeeoeeeve@eaensnmeaeeeenee 6 @ Do. 


l Belt eT pe are en ea ee Red eee 1/2 


TOG el lave h-ace aera Bea eee ad Re Sw Se ise 7 men working 6 shifts 
L/ Not considered member of crew by company. 


Face haulage delays (5 minutes) were for extending the extensible belt. 
Production delays (25 minutes) were due to waiting for coal from the continu- 
ous-mining machine. Other delays (60 minutes) were waiting on empties. Travel 
time required 60 minutes, and lunch took 30 minutes, leaving 390 minutes for 
face time. The total delay at the face was 90 minutes, allowing 300 minutes' 
productive time per shift. 


Shuttle Car Haulage in Entries 


Main entries in sets of five are driven 12 feet wide on 50-foot centers 
with crosscuts 12 feet wide as projected. Butt entries in sets of three are 
turned from both sides of the mains on 550- or 750-foot centers and are driven 
12 feet wide on 50-foot centers to depths ranging from 1,700 to 2,000 feet. 
Crosscuts 16 feet wide are turned 45 degrees from the center entry at 45-foot 
intervals (32-foot centers) and are staggered to the left and to the right. 
(See fig. 9.) 


A butt entry unit consists of seven men, one ripper-type continuous-mining 
machine, two shuttle cars (one used as a surge car), one pressure pump for 
supplying water for sprays on continuous-mining machine, a 30-inch belt, and 
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supply track. Power to operate the equipment is furnished at 250 volts direct 
current. Rock dusting is done by hand on shift and between shifts. 


About 3 inches of top coal is left to protect the draw slate which weath- 
ers and falls after exposure. Entries are timbered with 12-foot long steel 
crossbars (60-pound rail) set on wood posts and spaced on 4-foot centers. 

Roof supports are recovered as room mining retreats. A continuous-mining 
machine operates from the center entry driving crosscuts alternately to the 
left and to the right at 22-1/2-foot intervals 45 degrees to either outside 
entry and then advancing the outside entry to the next room neck. The machine 
then is retreated, the center entry is advanced to the next crosscut to the 
Opposite side, and the procedure just described is repeated. Rock dusting is 
done by hand between shifts. 


The continuous-mining machine transfers the mined coal to a surge car 
(shuttle car) which in turn loads into a 3-ton capacity shuttle car. The 
shuttle car end-loads a 30-inch belt which transfers the coal to 5-ton capac- 
ity steel bottom-dump mine cars. 


The average advance of each entry or entry and crosscut is 29 feet per 
shift or about 87 feet for the three entries with crosscuts. A unit produces 
170 tons of raw coal per shift and yields 153 tons of clean coal. This is 
24.3 tons of raw coal or 21.9 tons of clean coal per shift for each man in the 
unit crew, which comprises the following: 


Assigned time 


CLASSIFICATION: per shift 
1 Section 5G Op eX =) 1115 0 9 ae ea near en eee Oa OT PA 1/2 


1 Continuous-mining machine Operator. .cccccccesceces Full-time 


2 PMDO TMC ecaiis aude aneebig ore. ot bats oe wk whe hie ek we S ANU awa Do. 
Ll Surge =Car “Operator hues sands sioree wre sie eeh eww atecerne ak Do. 
1 Shut t le=Gar Opera tor css-06 siscnseensneeninndaneotess Do. 
Le OMCCNGNVG 5.62 cto. a6 Ghia aaeea soe as ate Wee SOS eases Do. 


l Belt operatorl/....cccccccccccccccccucccccccecccee 1/2 


TOUR lie bk ee eS Oe eR 8 men working 7 shifts 
1/ Not considered member of crew by company. 


No delays were charged to shuttle cars in face haulage. Production 
delays (26 minutes) consisted of waiting for coal from the continuous-mining 
machine, Other delays were delivery of supplies, 10 minutes, and waiting on 
empties, 60 minutes, or a total of 70 minutes. All delays amounted to 96 min- 
utes. Travel time required 60 minutes, and lunch took 30 minutes, leaving 390 
minutes for face time. The total delay at the face was 96 minutes, allowing 
294 minutes' productive time. 


Shuttle Car Haulage in Rooms 
Three butt entries are driven 12 feet wide on 35-foot centers to a depth 
of 1,700 feet. Crosscuts are turned at 45 degrees from the center entry 


alternately to the left and to the right and are driven 16 feet wide. (See 
fig. 10.) Rooms are extensions of the crosscuts and are driven as the butt 
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entries advance. The two outby rooms on the inby entry are mined simultane- 
ously to the projected limit (300 feet) and then one room at a time is mined 
to complete that side of the panel. On completion of these rooms, the two 
inby rooms on the outby entry are mined together to the projected limit and 
then are mined one room at a time to complete the outby side of the panel. 
Rooms are driven 300 feet long and 16 feet wide on 32-foot centers with cross- 
cuts 8 to 12 feet wide on 40- and 60-foot centers. 


A continuous-mining unit consists of seven men, one ripper-type continu- 
ous-mining machine, two shuttle cars (one used as a surge car), one 3-wheel 
utility cart, one pressure pump for water sprays on the continuous-mining 
machine, one 30-inch belt, and one supply track. Power to operate the mining 
equipment is furnished at 250 volts direct current. Rock dusting is done 
between shifts by one of the crew members. 


About 3 inches of top coal is left to prevent deterioration of the draw 
Slate. Rooms are timbered with 12-foot long steel crossbars set on wood posts 
and spaced on 5-foot centers. All roof supports in the rooms and in the 
entries are recovered as room mining retreats. 


The continuous-mining machine transfers the mined coal to the surge car 
which in turn loads into a 3-ton capacity shuttle car. The shuttle car end 
loads a 30-inch belt in the center entry which transfers the coal to 5-ton 
capacity steel bottom-dump mine cars. 


The average advance is 70 feet in rooms and 32 feet in crosscuts, or the 
equivalent of 94 feet of working place 16 feet wide per shift. A unit pro- 
duces 267 tons of raw coal per shift, yielding 240 tons of clean coal. This 
is 38.1 tons of raw coal or 34.3 tons of clean coal per shift for each man in 
the crew, which consists of the following: 


Assigned time 


CLASSIFICATION: er shift 
dL SOOGLLON: TOT OMA Ml cc aro teva oinions o'sinvbee aw sree oct w serene oars 1/2 
1 Continuous-mining machine Operator...cccccsccccecs Full-time 
2, VAMOS LMEN syd 4: a-sie occa ate ararare.6 baie bce Grane aw wears eee Do. 
I SUrge-Car (Operators .si< ea wawwesdatee sseseeeueae eee Do. 
TP ShuvULe=Car Operator, s.10.d 4:56 sasieeiaee ease teens Do. 
db  MOCN AN LG seis dcoiarad.a 5.565 aare talarerorne(d. whe ane o Siete ens oe wee Do. 


1 Belt ODS TALON 6 csce ae se rece aero ie arerais-etewelaied are Re A eas 1/2 


TO Gab stesa cb sera avere rk eee le One Wiese eee 8 men working 7 shifts 


Face-haulage delays (35 minutes) were due to the shuttle car (mechanical). 


Production delays (30 minutes) consisted of waiting for coal from the continu- 
Ous-mining machine. Other delays were delivering supplies, 30 minutes; and 
waiting on empties, 25 minutes. Travel time required 60 minutes, and lunch 
took 30 minutes, leaving 390 minutes for face time. The total delay at the 
face was 120 minutes, allowing 270 minutes' productive time per shift. 
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Mine 5 


This mine is operated in the Pittsburgh No. 8 bed which averages 94 
inches thick in this area. A pyritic and a shale parting, each one-half inch 
thick, occur 29 and 32-1/2 inches above the bottom of the bed. (See fig. 11.) 
The bed is underlain by fire clay and overlain by 12 inches of draw slate, 
above which is 8 to 14 inches of top coal. The overburden consists mainly of 
shales and limestones and averages 95 feet thick. 


The mine is operated two shifts per day and one unit (a) produces an 
average of 600 tons of raw coal. 


The mine was opened in a strip mine that left an island of coal 300 to 
1,000 feet wide between the highwalls. 


Single rooms 16-1/2 feet wide and 450 to 500 feet deep are driven from 
the highwall. Crosscuts 9-1/2 feet wide on 80-foot centers are driven on 45 
degrees for ventilation. Blind crosscuts are driven on 20-foot centers. (See 
£i0s, 12.) 


The continuous-mining unit consists of seven men, one continuous-mining 
machine, one extensible belt conveyor, one roof-bolting machine, and a blowing 
fan. Power to operate the machines is furnished at 250 volts direct current 
by a diesel generator set on the surface. 


About 2 inches of coal is left to keep the draw slate from falling and 
contaminating the mined coal. The first 40 feet of the room are supported 
with 4-inch steel H-beams 14 feet long set 3 to 4 feet apart. One end of the 
beam is set in a hitch in the left rib at the roof line, and the other end is 
supported by a wood post. Hitches 5 inches high, 12 inches wide, and 18 
inches deep are dug with a hydraulic digger mounted on the continuous-mining 
machine as the mining advances. Three rows of bolts set 4 feet from the ribs 
and each other are installed. Bolts are 5/8-inch expansion shell type, 90 and 
96 inches long set against 6- by 6- by 1/4-inch steel-bearing plates on 2- by 
9- by 30-inch wood headers. Four-inch aluminum H-beams, 15 feet long, are set 
on 8-foot centers between lines of bolts in a similar manner as the steel 
beams. A single line of wood posts on 4-foot centers is set in the center of 
the crosscuts. All steel and aluminum H-beams are recovered. 


The continuous-mining machine makes a 9-1/2-foot cut for 20 feet on the 
left side of the room. The machine then is retracted, and a 7-foot cut for 20 
feet is made on the right side, making a total width of 16-1/2 feet. The roof 
bolters set two rows of bolts in the cut on the left side and one row in the 
cut on the right side as these cuts are completed. Blind crosscuts 9-1/2 feet 
wide and 15 to 20 feet deep on 45 degrees are driven to the right on 20-foot 
centers between the ventilating crosscuts. These are driven to keep the mining 
machine operating while roof bolting is proceeding. 


The coal is transported by the extensible belt to the surface to the two 
tandem elevating conveyors which discharge into diesel-powered 30-ton capacity 
bottom-dump trucks. Two trucks are used on each shift and transport the coal 
to a central tipple. 
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FIGURE 11. - Section of Coalbed and Overburden at Mine 5. 
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FIGURE 12. - Room-Mining Plan with a Continuous-Mining Machine Using 
an Extensible Belt at Mine 5. 


The average advance of the continuous-mining machine in a room 16-1/2 
feet wide is 65 feet per shift plus 80 feet per shift in crosscuts 9-1/2 feet 
wide. A unit produces 300 tons of raw coal per shift or 42.9 tons per man in 
the unit crew, which comprises the following: 


Assigned time 


CLASSIFICATION: per shift 
} SOCRION FOL EM ANs 64 tsiivcs enka idosese cued tewewen's Full-time 
1 Continuous-mining machine operatoOr....ccccccccceces Do. 
1 Continuous-mining machine operator's helper....... Do. 
2 ROOT DOLEOTSc06 6 6 a0 bb 4 owls $00 R 5a eee eee see ee eewnaes Do. 
L TIMBEr Mans ss.0.0 6:00. 604.6.0.b asivicics 04.0 605s 6440010 06006801 Do. 
bi) MOCNANLG 4.00 :we sb 5ei0.6.0.4 bE N's 40 eH Use ee keine b6Rs ba Se Do. 


DORAL owed bee a0 5 Os OOo ee eee ee Kes 7 men working 7 shifts 
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Face-haulage delays (14 minutes) resulted from extending the extensible 
belt, 5 minutes; and moving to a new room location, 9 minutes. Production 
delays (60 minutes) involved waiting for coal from the continuous-mining 
machine. Other delays (60 minutes) were timbering (roof bolting) and delivery 
of supplies. No travel time was required, and lunch took 30 minutes, leaving 
450 minutes for face time. The total delay at the face was 134 minutes, allow- 
ing 316 minutes' productive time per shift. 


Mine 6 


The mine is operated in the Upper Freeport coalbed which ranges from 42 
inches in thickness in the newly-developed areas to 98 inches in the older 
mining areas. A bony coal parting 3 inches thick occurs at the top of the bed 
in the thin coal area, and a shale parting 3 inches thick and a bony coal 
parting 10 inches thick occur 7 and 55 inches above the bottom in the thick 
coal area. (See fig. 13.) The bed is overlain by shale, and the overburden 
consists of sandy shales, clayey shales, sandstones, and a coalbed, and aver- 
ages 300 feet in thickness. The coal bed is underlain by fire clay 4 to 6 
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FIGURE 13. - Section of Coalbed and Overburden at Mine 6. 
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feet thick. Clay veins and rolls are encountered in mining, and the bed has a 
regional dip of 1-1/2 percent to the southeast. Pillars are extracted on 
retreat. 


The loaded mine cars are transported in 25 car trips by two 15-ton loco- 
motives in tandem over 44-inch gage (60-pound rail) track to a rotary dump at 
the foot of a vertical hoisting shaft. The coal is fed automatically into two 
8-ton capacity skips hoisted to the surface and is conveyed to the preparation 
plant. <A supply slope 540 feet long on 18 degrees and a 20-minute dip is used 
to deliver supplies and mining equipment to the mine. Men enter and leave the 
mine by elevator through a vertical shaft 301 feet deep. 


The mine is operated three shifts per day and produces an average 4,231 
tons of raw coal that yields 4,200 tons of clean coal with the following 
units: 


(a) 4 ripper-type continuous-mining units, each with shuttle-car 
haulage discharging into mine cars to develop entries and 
extract pillars; 7-1/2 men in each unit (on the basis of 
assigned time per shift); 12 unit shifts per day; 


(b) 2 ripper-type continuous-mining units, each with shuttle-car 
haulage discharging onto 30-inch belts to develop entries, mine 
rooms, and extract room and entry pillars; 6-5/6 men in each 
unit (on the basis of the assigned time per shift); 6 unit 
shifts per day; 


(c) 2 mobile-loading units, each with shuttle-car haulage discharg- 
ing into mine cars to develop entries and extract pillars; 8 
men in each units; 6 unit shifts per day; 


(d) 3 track-mounted units to develop entries and extract pillars; 
8-1/3 men in each unit (on the basis of assigned time per shift); 
9 unit shifts per day. 


A detailed study was made of the four varied types of face transportation 
in entry development and room mining to compare the different systems of face 
haulage, 


Shuttle Car to Mine Car Haulage 


The mine is developed by a system of multiple entries. Main and cross 
mains are driven 13 feet wide in sets of seven on 50-foot centers with cross- 
cuts 13 feet wide turned on angles of 60 and 90 degrees on 100-foot centers or 
as projected. The bottom is brushed where required to provide 6 feet of head- 
room over the rail in track entries. 


Butt entries 16 feet wide in sets of four on 100-foot centers are turned 
90 degrees from the mains on 500-foot centers and are driven 2,000 feet. 
Crosscuts are driven 16 feet wide and are turned on an angle of 80 to 90 
degrees on 100-foot centers. 
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A continuous-mining unit is used to advance a set of entries. (See fig. 
14.) Each unit consists of 7-1/2 men (on the basis of time assigned per unit), 
a continuous-mining machine, a loading machine, two shuttle cars (one spare), 
one rotary roof-bolting machine with dust collector or stoper with dust col- 
lector, and one 8-ton locomotive. Power to operate the mining equipment is 
furnished at 250 volts direct current. Rock dusting is done by hand on shift 
and with a machine between shifts and on weekends. 


The cycle of operations is: Set safety posts, roof bolt, rock dust, and 
ripper cut and load coal. 


Entries are roof bolted with 5/8-inch expansion shell-type bolts 48 inches 
long set on the center and 3-1/2 feet on each side of center in rows 4 feet 
apart. The bolts are set against 6- by 6- by 1/4-inch steel plates. 


Entries are advanced in pairs. A ripper-type continuous-mining machine 
advances a l16-foot wide entry for 16 feet and then is retracted and is moved 
to advance a crosscut, if available, or to the other entry to allow the 16-foot 
advance to be roof bolted. This is repeated until the pair of entries has 
advanced 200 feet (two crosscuts), after which the continuous-mining unit is 
retracted and moved to the other two entries which are advanced in a similar 
manner. 


The coal is mined and deposited on the bottom from where it is loaded by 
a loading machine into a shuttle car. The shuttle car transports the coal to 
a loading ramp and unloads it into 8-ton capacity steel mine cars. Cars are 
spotted and moved at the loading ramp by an 8-ton locomotive. A new loading 
ramp location is established every 200 feet of advance. 


The average advance of each entry or entry and crosscut is 7.5 feet per 
shift or 30 feet per shift for the group. Each unit produces 114 tons of raw 
coal per shift, yielding 113.7 tons of clean coal. This is 15.2 tons of raw 
coal or 15.1 tons of clean coal per shift for each man in the unit crew, which 
comprises the following: 


Assigned time 


CLASSIFICATION: per shift 
1 Section HOT OMA hd Shaiee solaris, 6 arteka: 6 we be asta Se ere ee 1/2 


1 Continuous-mining machine operator...ccccccccecece Full-time 


1 Loading-machine operator. .ccccccccccccccecceccecee Do. 
2 Roof DOLUGYSsuiue sie dee Wie base eud coewinneaeae Geueeoca Do. 
1 Shuttle-car OPCT ATOR 6. 4.wie oe Siieiave er, budo.6 ele aud ce bee Gace Do. 
1 MECIIAN 1 GC o¢ 0:5) sss. 6 aie be e166 he wa ER Sas ale he beeekx Do. 
de “MOT OF Ma Mies :5ig-ees-e se tered gen lera 6.0. bie ranede ee edarciogvces cock Do, 


LOLA einaie vee eoseee esaule beads 8 men working 7-1/2 shifts 


Face-Haulage delays were 40 minutes for mechanical failures of the shut- 
tle car. Production delays were 143 minutes for mechanical failure and maneu- 
vering of the continuous-mining machine. Other delays were 40 minutes for 
waiting on empties. Travel time required 62 minutes, and lunch took 30 min- 
utes, leaving 388 minutes for face time. Total face delays were 223 minutes, 
allowing 165 minutes’ productive time per shift. 
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Shuttle Car to Belt Haulage 


Butt entries 16 feet wide in sets of 4 on 50-foot centers are turned 90 
degrees from the mains on 800-foot centers and are driven 2,000 feet. From 
both sides of the entries, rooms are turned 16 feet wide on 100-foot centers 
with crosscuts 16 feet wide on 100-foot centers and are driven 320 feet. 


A continuous-mining unit is used to advance a set of butt entries and 
rooms from both sides and to extract entry and room pillars on retreat. (See 
fig. 15.) Each unit consists of 6-5/6 men (on the basis of assigned time per 
shift), one ripper-type continuous-mining machine, one loading machine, two 
shuttle cars (one spare), one stoper, one 30-inch belt, one car spotter, and 
one air compressor that also serves another unit. Power to operate the mining 
equipment is furnished at 250 volts direct current. Rock dusting is done by 
hand on shift and with a machine between shifts and on weekends. 


The cycle of operations is: Set safety posts, roof bolt, rock dust, and 
ripper cut and load coal. 


Entries, rooms, and pillar splits are roof bolted similarly to the bolt- 
ing pattern described in the previous butt-entry development with a continuous- 
mining unit. Entry-and-room advance are conducted in a similar manner as 
described previously. In extraction after splitting the pillar, the pocket- 
and-fender method of mining is employed. The fender, 10 feet wide, usually is 
recovered on retreat. (See room 29, fig. 15.) 


The coalbed is 51 inches thick in this area, and the roof is brushed in 
the track entry to provide 6 feet of headroom over the rail. 


The coal is mined by a ripper-type continuous-mining machine and is 
deposited on the bottom from where it is loaded by a loading machine into a 
4-1/2-ton Capacity shuttle car. The shuttle car transports the coal to a load- 
ing ramp and unloads it on a 30-inch belt which conveys and dumps the coal int0O 
8-ton capacity steel mine cars. Loading ramps are 200 feet apart. 


The average advance of a l6-foot wide entry, room, and crosscut is 41 
feet per shift for the group. Each unit produces 114 tons of raw coal per 
shift, yielding 113.7 tons of clean coal. This is 16.7 tons of raw coal or 
16.6 tons of clean coal per shift for each man in the unit crew, which com- 
prises the following: 


Assigned time 


CLASSIFICATION: per shift 
Section EOL CMAN o.o.6 5 oe Woo we 6 hk A Eiko Scwaek 1/3 


1 

1 Continuous-mining machine oOperator..cccccecccccecs Full-time 
Il Loading=Mach ihe Ope ators. 24w se eek owed cased oe ease Do. 

1 SNUCTLOSCar OPO har é sueis-é.o-0ale dine diew ee aeeos eee ees Do. 

2. ROOL DOLLCUSs wrt s ciavenaita ale een. avaie ators eons eivets Do. 

Lt MOCKAN 1G cineca sec sins $05 Ganon tenes ai Swe ae eeuaas 1/2 

Mr. EG USUAL ies cey.ce ite- lei cg se a Sah yaa alias vate Bie Ga eal WS wk Deane Whale erste Re Full-time 


TOCA is oc votre eeaakee ssiekneieeees 6 Men: working 6-5/6 shifts 


Google 


33 


2S 
26 | 
AP 8IL_ 


Loading 
machine 


Continuous 
mining machine 


mM 
22 


LEGEND 
——— Intake air 
-———< Return air 
IHF stopping 


D Door 


dd 


Butt entries 
a 


COULID LE LILI LOT 


on) 
H+ 30" belt = 
es) 
bss 
2G 


i 
IU 
Ip 
| 
eh 
oh 


oH HH HIEb 4_H_ 
eC Olea IJ 
oil eae | ane | ne | Wes mi | at) Za 
oH HHH mem OH 
PAC IOUCALALALACLIL. 


—sF 1 


FIGURE 15. - Butt-Entry Development, Room-Mining and Pillar-Extraction Plan with a 
rae Machine Using a Loading Machine and Shuttle Car 
at Mine 6. 
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Face-haulage delays (29 minutes) were due to mechanical failures of the 
shuttle car. Production delays (136 minutes) resulted from mechanical failures 
and maintenance of continuous-mining machine, 90 minutes, and tramming, 46 
minutes. Other delays (30 minutes) were for waiting on empties. Travel time 
required 64 minutes, and lunch took 30 minutes, leaving 386 minutes for face 
time. Total face delays were 195 minutes, allowing 191 minutes' productive 
time per shift. 


Mobile Loading to Shuttle-Car Haulage 


Two sets of butt entries are turned 90 degrees on 500-foot centers from 
the mains and are driven 2,000 feet. Entries 14 feet wide are driven on 100- 
foot centers with crosscuts 14 feet wide turned on an angle 80 to 90 degrees 
on 100-foot centers. (See fig. 16.) 


One mobile-loading unit is used to advance both sets of entries one set 
at a time. The unit consists of eight men, two cutting machines with two 
drills, two loading machines, two rotary roof-bolting machines, two shuttle 
cars, and two locomotives. One-half the equipment is assigned to each set of 
entries. If a major breakdown of any of the equipment occurs that impairs 
production in the set of entries being advanced, the crew moves to the other 
set and continues work. Power to operate the mining equipment is furnished at 
250 volts direct current. Rock dusting is done by hand on shift and with a 
machine between shifts and on weekends. 


The cycle of operations is: Set safety posts, roof bolt, drill and cut, 
blast, rock dust, and load coal. 


Entries and crosscuts are roof bolted similarly to the bolting pattern 
described in butt-entry development with a continuous-mining unit. Entries 
and crosscuts are top cut and sheared on the right rib. Two blast holes, each 
9 feet deep, are drilled 1 foot above the bottom. One hole is 1 foot from the 
left rib, and the other is 1 foot to the right of center. Each hole is charged 
with 5-1/2 sticks of permissible powder and is blasted one hole at a time. 


The mined coal is loaded by a mobile-loading machine into a 6-1/2-ton 
Capacity shuttle car which transports and unloads the coal into 8-ton capacity 
steel mine cars. The cars are moved and spotted at the loading ramp by the 
shuttle-car operator using a remote-controlled 8-ton locomotive. Loading 
ramps are moved every 200 feet of advance. 


The average advance of each entry or entry and crosscut is 9 feet per 
shift or 45 feet per shift for the group. A unit produces 159 tons of raw 
coal per shift, yielding 158.6 tons of clean coal. This is 19.9 tons of raw 
coal or 19.8 tons of clean coal for each man in the unit crew, which comprises 
the following: 


Assigned time 
CLASSIFICATION: er shift 


l Section FOREMAN. & anie-5ve! 65 btovaso ter bik.o-O 4a eee eke ln Bae 1/2 
1 Loading-machine operator. .cccccccscccccccccccccce Full-time 
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Assigned time 


CLASSIFICATION: (Con.) per shift 
1 Loading-machine operator's helper and shotfirer... Full-time 
1 Cutting-machine operator (also driller)....seeeeee Do. 
1 Cutting-machine operator's helper (also driller).. Do. 
2 ROOT ‘DOLCCTS i5.6i.sieee KS eae ae SERA OES BORE ee Oe S Do. 
1 Shuttle-car Operator... cccccccccccccccscsevssecces Do. 


De SMe WIIG coos Acc mate se eu haces Sila tase Chin waa A i OCR OSG we ey es 


TOtAl ove eedueesesa dae seeeeewes ee 9 MeN. WORKING 8 shifts 


Face-haulage delays (15 minutes) consisted of mechanical failure of the 
shuttle car. Production delays (45 minutes) were for mobile-loading machine 
repairs, 30 minutes, and greasing, 15 minutes. Other delays (30 minutes) were 
for waiting on empties. Travel time required 55 minutes, and lunch took 30 
minutes, leaving 395 minutes for face time. Total face delays were 95 minutes, 
allowing 300 minutes' productive time per shift. 


Track Loading to Mine-Car Haulage 


Butt entries in sets of three on 75-foot centers are turned 90 degrees 
from the mains on 475-foot intervals and are driven 230 feet. As shown in 
figure 17, an additional entry on each side of the set is driven from the bar- 
rier pillar. The entries are 14 feet wide with crosscuts 14 feet wide at an 
angle of 80 to 90 degrees on 100-foot centers. The length of the panel is 
2,000 feet. 


A unit consists of 8-1/3 men, one track-mounted mobile loading machine, 
one track-mounted cutting machine equipped with a drill, one stoper, one 8-ton 
locomotive, and one compressor that serves two units. Power to operate the 
mining equipment is furnished at 250 volts direct current. Rock dusting is 
done by hand on shift and with a machine between shifts and on weekends. 


The cycle of operations is: Set safety posts, lay track, roof bolt, 
drill and cut, blast, rock dust, and load coal. 


Entries and crosscuts are roof bolted similarly to the bolting pattern 
previously described. Entries and crosscuts are top cut and sheared on the 
right rib. Three blast holes, each 9 feet deep, are drilled one near the left 
rib and about 8 inches above the bottom, one 2 feet to the right of center 8 
inches above the bottom, and one 2 feet to the right of the left rib and 50 
inches above the bottom. The two bottom holes are each charged with six 
sticks of permissible powder, and the top hole is charged with three sticks. 
They are blasted one hole at a time. 


The mined coal is loaded by a mobile-loading machine into 8-ton capacity 
steel mine cars and is hauled to a nearby storage track by an 8-ton locomotive 
which returns with 10 empty cars to the working section. 


The average advance of each entry or entry and crosscut is 7 feet per 


shift or 35 feet for the group. A unit produces 136 tons of raw coal per 
shift, yielding 135.7 tons of clean coal. This is 16.4 tons of raw coal or 
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FIGURE 16. - Two-Butt-Entry-Development Plan by a Unit Crew Using Two Sets of 
Mobile-Loading Equipment and Two Shuttle Cars at Mine 6. 
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FIGURE 17. - Butt-Entry-Development Plan with a Mobile-Loading Machine and 
Track-Mounted Mining Equipment Using Mine Cars at Mine 6. 
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16.3 tons of clean coal for each man in the unit crew, which comprises the 
following: 


Assigned time 


CLASSIFICATION: per shift 
Section FOL OMAN 6:5 sé 6 G6- Sb ESR BE we ERE OS 1/3 


1 

1 Loading-machine operator. .cccscccccvccsccesessscces Full-time 
1 Loading-machine operator's helper..ccccccccccceces Do. 

1 Cutting-machine Operator. ccsseccccccescsccvccseves Do. 

1 Cutting-machine operator's helper...cccccccescvccese Do. 

1 Shotfirer (also rock dusts).cccccccccccccecccccece Do. 

2 Roof bolters (also track layers)...ccccccccccccece Do. 

Lc MOCOPMAM 6 & a: 6 ae. 8 s.W i600 soo e: wi Sw were sale o w Bde, Wie 6, e0ere ce os Do. 


TOtd beacuse sauceeds oe eeeea sas eeres 9 ome WOrking 8-1/3 shifts 


Face-haulage delays (85 minutes) were for waiting on loading and tramming 
empties. Production delays (95 minutes) concerned preparation of the face, 72 
minutes, and maneuvering the loading machine, 23 minutes. Other delays were 
41 minutes for roof bolting. Travel time required 102 minutes and lunch took 
30 minutes, leaving 348 minutes for face time. Total delays at the face were 
221 minutes, allowing 127 minutes' productive time per shift. 


Mine 7 


This mine is operated in the Pittsburgh No. 8 bed which averages 62 
inches thick in this area. The bed is flat-lying with some local dips. A 
pyritic and a shale parting, each 1 inch thick, occur 20 and 41 inches respect- 
ively, above the bottom of the bed. (See fig. 18.) The bed is underlain by 
fire clay and is overlain by 12 inches of draw slate above which is 14 to 20 
inches of roof coal. The overburden consists principally of shales and lime- 
stones and averages 200 feet thick. 


Mine cars are hauled by a 15-ton locomotive in trips of 35 cars toa 
rotary dump at the bottom of the slope. The main haulage track is 42-inch 
gage using 60-pound rail. A 48-inch slope belt transports the coal to the 
surface preparation plant. 


The mine is operated three shifts a day and produces an average of 8,400 
tons of raw coal that yields 7,100 tons of clean coal. The following units 
are used: 


(a) 2 ripper-type continuous-mining machines, each with an exten- 
Sible belt conveyor for mining rooms on retreats; 6 men in each 
crew; 6 unit shifts per day; 


(b) 6 mobile-loading units with shuttle-car haulage to mine rooms; 
9 men in each crew; 18 unit shifts per day; 


(c) 6 mobile-loading units with shuttle-car haulage to develop 
entries; 9 men in each crew; 18 unit shifts per day. 
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FIGURE 18. - Section of Coalbed and Overburden at Mine 7. 


The Bureau made a detailed study of the continuous-mining units (a) and 
of a mobile-loading unit (b) working in rooms to compare the two systems of 
face haulage. 


Extensible Belt Haulage 
All development work preparing a panel for the retreat mining of the 
rooms is done with mobile-loading equipment and shuttle cars. Butt entries 12 


feet wide are driven in sets of five on 40-foot centers with crosscuts 12 feet 
wide on 32-foot centers. Rooms are necked 16 feet wide on 32-foot centers and 
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are driven 27 feet deep as the two outside entries of the group advance. (See 
fig. 19.) Only entries and room necks are roof bolted with 5/8-inch expansion 
shell-type bolts 72 inches long. They are set 3 feet apart in lines parallel 
with the centerlines of the entries and room necks. One line is set 1 foot to 
the left, and the other is set 1 foot to the right of the entry and room neck 
centerline. The bolts in one line are staggered with those in the other line. 
All bolts are set against 6- by 6- by 1/4-inch steel-bearing plates on 2- by 
6- by 15-inch wood headers. The draw slate above the coal is mined with the 
coal, but the roof bolts hold the top coal in place. Roof bolts are recovered 
from completed entries and room necks before the places are abandoned. 


In developing panels for rooms that are to be mined on retreat by contin- 
uous-mining units using extensible belts, the middle entry is equipped with a 
30-inch belt. This belt conveys the mined coal to 6-ton capacity steel mine 
cars for transportation to the rotary dump at the slope. The butt entries are 
driven 1,500 feet before room mining is begun. 


To start retreating in a panel, the two inby rooms on one side are mined 
simultaneously. Rooms are driven 560 feet long and 16 feet wide on 32-foot 
centers with crosscuts 16 feet wide on 45-foot centers. On completion of 
these rooms, the two inby rooms on the opposite entry are mined similarly. 
When the two inby rooms on each side of the panel are completely mined, one 
mining unit works on each room entry, and each mines one room at a time until 
the panel is completed. 


A continuous-mining unit consists of six men, one continuous-mining 
machine, one supply truck, and one extensible belt together with one 30-inch 
mother belt and one car hoist for each two units. Power to operate the machin- 
ery is furnished at 275 volts direct current. Rock dusting is done by hand in 
rooms on shift and by machine in entries as required. 


In room mining with the continuous-mining units, about 6 inches of coal 
are left to keep the draw slate from falling and from contaminating the mined 
coal. Rooms are timbered with 4-inch steel H-beams 12 and 14 feet long set 3 
feet apart. The beams are raised and held to the roof by hydraulic jacks on 
the continuous-mining machine until a wood post is placed under each end. All 
roof supports in rooms are recovered. As mining progresses, the adjacent inby 
room is maintained as a travelway, and timbers in the second inby room are 
recovered through crosscuts as needed for the room being mined. 


The average advance of each mining machine is 55 feet of room or crosscut 
per shift. Each unit produces 200 tons of raw coal per shift or 33 tons per 


man in the unit crew. This coal is not sent through the cleaning plant. The 
unit crew consists of: 


Assigned time 
CLASSIFICATION: 


per shift 
1 Section TOT CMAN a ie-sraracaw-Os tee 6 hse Melee ers ak we Oe alee Re 1/2 


1 Continuous-mining machine operator.ccccccvccccccece Full-time 
2 Continuous-mining machine operator's helpers...... Do. 
1 Supply TTY e066 ..0'00 66.656: W. 6-6 W6 AWWW Swe oS Swe SS Do. 
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Assigned time 


CLASSIFICATION: (Con.) per shift 
1 coeane pone MANe eee vrveerscsccecevrecseseseseesenece l 2 


He MNES 1 veces tenet arated Dec ed sartectsd utes ee eas ae Full-time 
TOtal i wie edie ebbbneeeeeaasenae © MEN-WOrkKing 6 shifts 


L/ Not considered part of crew by company. 


Face-haulage delays (13 minutes) were for extending the extensible belt. 
Production delays (30 minutes) were for waiting on coal from the continuous- 
mining machine (mechanical). Other delays (90 minutes) were due to timbering, 
30 minutes, and waiting on empties, 60 minutes. Travel time required 75 min- 
utes, and lunch took 30 minutes, leaving 375 minutes available for face time. 
Total delays at the face were 133 minutes, allowing 242 minutes’ productive 
work time per shift. 


Shuttle-Car Haulage 


An entirely different plan is developed for room mining using mobile- 
loading equipment. Five butt entries 12 feet wide are driven on 40-foot cen- 
ters with crosscuts 12 feet wide spaced as shown in figure 20. Rooms are 
necked 15 feet wide on 25-foot centers as the entries are advanced. The same 
pattern of roof bolting as described previously is used in the entries and 
room necks. 


Entries 2 and 4 are equipped with 42-inch gage track using 40-pound rails. 
Circle loading stations are established every 200 feet as the entries advance 
and are removed on retreat as room mining is completed. The entries are driven 
2,330 feet for each panel. 


Rooms are driven 242 feet deep with crosscuts 15 feet wide on 80-foot 
centers and are staggered. Rooms are mined in groups of seven alternately 
from one side to the other. A pillar 35 feet wide is left unmined between 
each group of rooms. 


A unit consists of nine men, one shortwall cutting machine with truck, 
two post-mounted drills, three blowdown valves, one firing shell (compressed 
air), one loading machine, one roof-bolting machine, and two shuttle cars (one 
being a reserve). Power to operate the machinery is furnished at 275 volts 
direct current. Rock dusting is done by hand on shift. 


The draw slate is taken down, and the top coal is bolted. The roof bolts 
are recovered as the rooms are completed. 


Eight blast holes, each 2-1/4 inches in diameter and 9 feet long, are 
drilled in the face of a room. Two holes are drilled 1 foot above the bottom, 
one on each rib; one hole in the center about 30 inches above the bottom; two 
holes, one on each rib below the draw slate; and three holes approximately on 
the centerline of the draw slate, one near each rib, and one midway between 
ribs. The coal is undercut and blasted one hole at a time with a compressed 
air shell (8,000 to 10,000 p.s.i.). 
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FIGURE 19. - Room-Mining Plan with Two Continuous-Mining Machines Using Two Extensible Belts at Mine 7. 


| UGUOOOOOOM OOO Gesoo|noo00 000 
770 GH aie eet ieee | Seema eee ae 
b 


~ fOoOoooogocE 


Tailpiece 


| 


sw 
oc 
at 
25 
Geel ced 
tad 
| 
8 
nw oO 
2 @ 
= c 
Posy E 
~ : 


nol___* 1 


55 
cite § 
OW = 
yi gs 
Oty s 


LEU ae we 


X 
N 


a. 


we Fe Ue © es © eV oe 8 ee WY 
e a a ~ pe —- 


Empty mine cars 


Barrier pillar 


https://hdl.handle.net/2027/osu. 
http://www.hathitrust.org/access use#pd-google 


/ 


2024-09-22 02:36 GMT 


Generated on 


/ 


Public Domain, Google-digitized 


0 


5) 
Ey 
Si 


J 

I 
| 
| 
U 


Cw ATI 


aii 

lap 
VE, 

CAN 
i 


! 


| 
| 
r{ 


| 
| 
| 
0 


| 
| 
| 


| 
| 
| 


—_—— 


(| 
i 


NJ p SS eS 
ba SSS. . ES 
= | a 6 = —242’ 
Roof-bolting machine ao —— 15 
Loading machine =e ta y | 
Shot firer Se PS A 2,330’ 
2 post-mounted drills —= C4 co o 
; —S 
Shortwall cutting machine ~==c A 
Shuttle car 


6-ton mine cars 


©) 


en 7 


TLIC SILI LILNS ES, 


LEGEND 
Intake air 


—-< Return air 
Stopping 
Curtain 


FIGURE 20. - Room-Mining Plan with a Mobile-Loading Unit Using Two 


Shuttle Cars at Mine 7. 
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The mined coal is transferred from the shuttle car into 6-ton capacity 
steel mine cars for haulage to the rotary dump at the slope bottom. 


The average advance of each room or crosscut is 7.9 feet per shift or 
55.3 feet for seven rooms. A unit produces 200 tons of raw coal per shift, 
yielding 164 tons of clean coal (based on a reject of 18 percent in the clean- 
ing plant. This is 22.2 tons of raw coal or 18.2 tons of clean coal for each 
man in the unit crew, which comprises: 


Assigned time 


CLASSIFICATION: per shift 
1 Section PS GNAR cisere baie eda teehee De oes 1/2 


1 Loading-machine OperatOr.ccceccccvcecccccssccccccs Full-time 
1 Loading-machine operator's helper..ccccccccccccces Do. 

1 Cutting-machine OperatoOr..cceccccccccccccccscccccecs Do. 

1 Cutting-machine operator's helper...cccccccccccece Do. 

2 Driller and Shotfirer.ecseccncccccccccccssccccvsces Do. 

1] Shuttle-car Operators cscsccccscvccaccvscessscccecses Do. 

l ROOf DOLE. <iaee sae sb 6s se wse wie aweusonss sadecean Do. 

] MCNAIR) yiieeuieat a wunuiae aes osuuatncaid.cae asta 1/ 


TOta lediie kG s.eseslesevasdencecsece LO men working ~9-shafts 
1/ Not considered part of crew by company. 


Face-haulage delays (20 minutes) were due to the shuttle car (mechanical). 
Production delays (23 minutes) consisted of mechanical failure of the loading 
machine. Other delays (71 minutes) were for timbering, 20 minutes, and waiting 
on empties, 51 minutes. Travel time required 60 minutes, and lunch time was 
staggered, leaving 420 minutes for face time. Total face delays were 114 min- 
utes, allowing 306 minutes’ productive time per shift. 


Mine 8 


This mine is operated in the Sewickley coalbed which averages 65 inches 
thick in this area. The bed has a regional dip to the west of about 2 percent. 
Clay veins and sulfur balls in the bed and horseback intrusions in the roof 
are encountered frequently. A shale binder 1 inch thick occurs 13 inches 
above the bottom. (See fig. 21.) The bed is underlain by fire clay and is 
overlain by a laminated sandstone. The overburden consists principally of one 
coalbed, sandstones, shales, and limestones, and averages 463 feet thick.. 

Roof cutters (rippers) occur occasionally along the ribs of entries. The roof 
tends to shear and cave along these cutters, and close timbering (roof bolting 
in mobile-loading sections) is required. 


Mine cars are hauled by 23-ton locomotives in 14 car trips over 42-inch 
gage (80-pound rail) track to a rotary dump at the foot of the rock slope. 
The slope is on a pitch of 17 degrees and is equipped with a supply track and 
a 42-inch belt for transporting the coal to the preparation plant. 
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FIGURE 21. - Section of Coalbed and Overburden at Mine 8. 


The mine is operated two shifts per day and produces an average of 3,060 
tons of raw coal that yields 2,600 tons of clean coal with the following units: 


(a) 2 ripper-type continuous-mining units, each with 1 loading 


machine and 1 shuttle car to develop entries and crosscuts; 
7 men in each units; 4 unit shifts per day; 
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(b) 4 mobile-loading units, each with 2 shuttle cars to develop 
entries and crosscuts; 10 men in each unit; 8 unit shifts per 
day. 


A detailed study was made of the continuous-mining units and of the 
mobile-loading units to compare the two face-haulage systems. 


Entries 16 to 18 feet wide on 80-foot centers are driven in sets of five 
with the continuous-mining machine. Crosscuts also are driven 16 to 18 feet 
wide on 80-foot centers. The resultant blocks are 63 feet square. (See fig. 
22.) Entries are developed using the sequence of cuts one to nine as shown; 
after cut nine the continuous-mining machine is returned to cut one, and the 
cycle is repeated. 


A continuous-mining unit consists of seven men, one continuous-mining 
machine, two loading machines (one spare), one shuttle car, one high pressure 
pump, one rock-dusting machine, and an 8-ton locomotive. Power to operate the 
equipment is furnished at 250 volts direct current. Rock dusting is done on 


shift and after the second shift. 
Gas well 
@) 


Loading machine 
and continuous 
mining machine 
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ag——- Intake air 


lee Stopping 


FIGURE 22, - Entry-Development Plan with a Continuous-Mining Machine Using a 
Loading Machine and Shuttle Car at Mine & 
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Entries are timbered with wood crossbars 5 inches by 7 inches by 14 feet 
long set on wood posts and on 3-foot centers. 


The continuous-mining machine discharges the coal on the floor, and the 
mobile-loading machine reloads the coal into a 6-ton capacity shuttle car. 
Use of the loading machine permits the continuous-mining machine to operate 
even though the shuttle car is delayed and provides better cleanup. The shut- 
tle car loads directly into 7-1/2-ton capacity steel mine cars which are spot- 
ted and moved at the loading ramp by an 8-ton locomotive. Usually a new 
loading station is established every 250 feet of advance. 


The average advance of each entry or entry and crosscut is 13.6 feet per 
shift or 68 feet per shift for the 5 entries and the crosscuts. A unit pro- 
duces 255 tons of raw coal per shift, yielding 217 tons of clean coal. This 
is 36.4 tons of raw coal or 31 tons of clean coal per shift for each man in 
the unit crew, which consists of the following: 


Assigned time 


CLASSIFICATION: per shift 
LS SOCLION FOLEMANs s:oceee se eeu ew baw es wee eu Ss oe OAN~4es Full-time 
1 Continuous-mining machine operator. .cccccccccccvece Do. 
1 Loading-machine operator. .cccccccccccccccscccccccse Do. 
fica Wile ol= qiail cl e CRP anar gare eee Carer Seer ar ar pera ar eae rere rarer a ae ere are Do. 
1 Shuttle-car operator (also acts as mechanic)..eee. Do. 
PANO COR Ma Ms 5 ard.e ow 4 eas See eieene. ob e656 eS OS SS sees Do. 


PO Cals rs fon oboe ase iw ee ease owe a eee We ee 7 men working 7 shifts 


Face-haulage delays (30 minutes) were due to the shuttle car (mechanical). 
Production delays (60 minutes) consisted of waiting on continuous-mining 
machine (mechanical). Other delays (90 minutes) were for timbering, 50 min- 
utes; and waiting on empties, 40 minutes. Travel time required 20 minutes, 
and lunch time was staggered, leaving 460 minutes available for face time. 
Total face delays were 180 minutes, allowing 280 minutes' productive time per 
shift. 


The mobile-loading units are used also in development. Entries 14 feet 
wide and on 80-foot centers are driven in sets of four, five, and eight with 
crosscuts (usually staggered) 14 feet wide on 80-foot centers, leaving blocks 
66 feet square. (See fig. 23.) On developing an eight-entry system, four 
entries on one side are advanced two or three crosscuts, and then the other 
four entries are advanced four to six crosscuts (two or three crosscuts) ahead 
of the first group. 


An entry unit consists of ten men, two loading machines (one spare), one 
cutting machine with hydraulic drill, two shuttle cars, one stoper, one rock- 
dusting machine, and a 6-ton locomotive. Power to operate the equipment is 
furnished at 250 volts direct current. Rock dusting is done on shift and 
after the second shift. 


The cycle of operations is: Roof bolt, cut, drill, blast, and load coal. 
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FIGURE 23. - Entry-Development Plan with a Mobile-Loading Unit Using Two Shuttle 
Cars at Mine & 


Entries are bolted with l-inch wedge type bolts in sets of three across 
the entry, spaced 3, 7, and ll feet from either rib. Bolts are 60 inches long 
set against 6- by 6- by 3/8-inch steel plates which are set against a board 2 
inches by 6 inches by 12 feet long. These boards are spaced 3 feet apart. 
Compressed air for the stoper is delivered through a 3-inch pipeline from a 
compressor on the surface. 


Entries are bottom cut and sheared 2 feet to the right of center and from 
2 feet below the roof line to the bottom. Three blast holes, each 9 feet deep, 
are drilled 2 feet below the roof lines one in the center and one each, 6 feet 
to the left and right of center. Each hole is charged with four to five sticks 
of permissible powder and blasted one hole at a time. 
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The mined coal is loaded by the mobile-loading machine into two shuttle 
cars which transport and unload the coal into 7-1/2-ton steel mine cars, which 
are spotted and moved at the loading ramp with a 6-ton locomotive. Loading 
ramps are moved every 250 feet of advance. The loaded cars are transported in 
14 car trips by a 23-ton locomotive to the rotary dump at the foot of the 
slope. 


The average advance of each entry or entry and crosscut in a set of five 
entries is 15.6 feet per shift or 78 feet per shift for the group. A unit 
produces 255 tons of raw coal per shift, yielding 217 tons of clean coal. 
This is 25.5 tons of raw coal or 21.7 tons of clean coal per shift for each 
man in the unit crew, which consists of the following: 


Assigned time 


CLASSIFICATION: per shift 
L -S@CCION LOL CMa Macs 6 6 rie ew ae hos 6 be we ee WS eS Sees Full-time 
1 Loading-machine Operator. cccccccccccccccccscevece Do. 
1 Cutting-machine operator-driller..cccccccccccceces Do. 
1 Cutting-machine operator driller's helper......... Do. 
1: SOUL LOT sw ecw 610 6 iw a oie: 0-9 woe S6 OW awe WHOS we 66 06 S05 Do. 
2 ROOF DOLCETS ¢ c:csie6-wied6 66S 50.06 6 be 0660 540s 00:6 6%'0' Do. 
2 Shuttle-car Operators. cccccvccceccccccccscsvscecces Do. 
L MOCOFMAN. caccnccccccccccscccccacecesserceesceseens Do. 


TOC Ad a wig séice ho tererese e400 4 60S) eow ace e wae 10 men working 10 shifts 


Face-haulage delays (30 minutes) were due to the shuttle car (mechanical). 
Production delays (60 minutes) were caused by mechanical failure of mobile- 
loading machine. Other delays (90 minutes) resulted from timbering, 60 min- 
utes; and waiting on empties, 30 minutes. Travel time required 50 minutes, 
and lunch time was staggered, leaving 430 minutes for face time. Total face 
delays were 180 minutes, leaving 250 minutes' productive time per shift. 


Mine 9 


This mine is operated in the Pittsburgh No. 8 bed which averages 62 inches 
thick in the area. The bed is flat-lying with local dips and has some horse- 
back intrusions in the bottom. A pyritic parting one-half inch thick, a shale 
band 2-1/2 inches thick, and bony coal 1 inch thick occur 15, 32-1/2, and 61 
inches, respectively, above the bottom of the bed. (See fig. 24.) The bed is 
underlain by 6 inches or more of shale and overlain by 12 inches of draw slate 
above which is 24 inches of roof coal. The overburden consists principally of 
shales and limestones and ranges from 80 to 200 feet in thickness. 


The loaded mine cars are transported in 28 car trips by a 27-ton locomo- 
tive to a rotary dump at the bottom of the slope. The main haulage track is 
42-inch gage with 60-pound rail. The slope on a 16-degree pitch is equipped 
with a 60-inch belt conveyor for transporting the coal to a scalping plant on 
the surface and, also, a track for transporting supplies in mine cars. 
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The mine is operated three shifts per day and produces an average of 
10,154 tons of raw coal that yields 6,600 tons of clean coal with the follow- 
ing units: 


(a) 2 track-mounted units to develop entries; 10 men in each crew; 
5 unit shifts per day; 


(b) 4 track-mounted combination units to develop butt entries and 
mine rooms ; 11 men in each crew; 10 unit shifts per day; 


(c) 3 track-mounted wide units to mine rooms; 12 men in each crew; 
6 unit shifts per day; 


(d) 2 track-mounted units to mine room necks; 6 men in each crew; 
2 unit shifts per day. 


Detailed studies were made of the track-mounted units working in entries, 
butt entries, and rooms, and of the wide units in rooms. 


Entry Development With Track-Mounted Units 


Six entries 12 feet wide on 27-foot centers are driven in sets of three 
with a 40-foot center between each set. Crosscuts are driven 8 feet wide on 
75-foot centers, and chutes are driven 12 feet wide on varying centers as 
shown on the mine projection. (See fig. 25.) 


A track-mounted entry unit consists of 10 men, one loading machine, one 
cutting machine, one track-mounted drill, three blowdown valves, a 3-inch com- 
pressed air shell, one roof-bolting machine, one 6-ton locomotive, and a push 
truck. Power to operate the equipment is furnished at 250 volts direct 
current. 


The cycle of operations is: Set safety posts and lay track, roof bolt, 
cut, drill, blast, and load coal. 


Entries are roof bolted with 5/8-inch expansion shell-type bolts 84 
inches long, set 1 foot to the left and 1 foot to the right of the center line 
of the entry on 3-foot centers, and are staggered. The bolts are set against 
6- by 6- by 1/4-inch steel plates. The draw slate above the coal is mined 
with the coal, and the bolts are set against the top coal. Roof bolts are 
recovered. Forty-pound steel rails for additional support at crossovers or 
for additional support in weak roof areas are set where required. The rails 
are 14 feet long set against the roof in hitches on each rib on 3-foot centers 
between the bolts. 


All entries except the main-line-track entry are bottom cut and sheared 
on the right rib. This entry is bottom cut and sheared on both ribs. Six 
blast holes, each 9 feet deep, three in the middle of the draw slate (one 18 
inches from each rib and one in the center); two 1 foot below the draw slate 
(spaced 18 inches and 3 feet from the left rib); and one immediately above 
the 2-1/2-inch band and 6 feet from the left rib are drilled in all entries 
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FIGURE 24. - Section of Coalbed and Overburden at Mine 9. 


except the main track entry. In the track entry, two holes are drilled in the 
center of the places one is drilled below the draw slate, and one is drilled 
above the 2-1/2-inch band. The holes are blasted one at a time with a 3-inch 
diameter compressed air shell (8,000 to 10,000 p.s.i.). Rock dusting is done 
by hand or by placing a bag of rock dust over the end of the shell and releas- 
ing the pressure. 
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FIGURE 25. - Enismeveleement Plan with Track-Mounted Equipment Using Mine Cars 
at Mine 7. 
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The mined coal is loaded into 10-ton steel mine cars by a track-mounted 
loading machine which is operated by two mens one at the loading head and one 
at the elevating conveyor. The cars are loaded 1 at a time and are trammed to 
a nearby storage track with a 6-ton locomotive. When seven cars have been 
loaded, they are trammed to a gathering station by an 8-ton (intermediate) 
locomotive which then returns with seven empty cars to the working section. 


The average advance of each entry or crosscut is 15 feet per shift or 
about 90 feet total. A unit produces 323 tons of raw coal per shift, yielding 
210 tons of clean coal based on a reject of 35 percent in the cleaning plant. 
This is 32.3 tons of raw coal or 21.0 tons of clean coal per shift for each 
man in the unit crew, which comprises the following: 


Assigned time 


CLASSIFICATION: __per shift _ 
Te SOCC LOM OTe ls 6.0 6.66.50. eis: aie bial e te 00 aseiwve na ere 010 6 we ae Full-time 
lL Loading=machine: Oper gt OF vic-6:-0s-6siee we eS 6S OS Ee wwe ec Do. 
1 Loading-machine operator's helper. .cecsccccccsccces Do. 
I. AMOWO TE MAT gcde: $ Sco-ce aie are oie w were CSie et OS 45a 6 wee GA Ae eee oe Do. 
2 GuUet ung) MacCn The AMeOMe-s 26s Siw ors 's:6:S-weire ww wldsk evererke Soaks Do. 
Ds OT 556 ass age ow eru Gr eases eared esas wi ie Oe ene el-o we  Siecere eer es Do. 
Lb SNOCTAL EY 644-040 oS wae SON WA ORES Sees bee ae etek as Do. 
L IROOE DOLCE 6 dvate 54:0: 516-56 6 els ae Sis wi 06 Ss ete oe a eelne Do. 
Te SETAC KTM '5:<e co is os eire: wo Wise Vas ai a L6 tole conve a! Wile oboe wi waa Aware eae el oe Do. 


VO Ua Lois oe4eihibe 4 awe We we See Soe eel men working 1O shifts 


Face-haulage delays (20 minutes) of track-mounted equipment consisted of 
Gerailments and tramming loaded and empty cars to and from the storage track. 
Production delays (20 minutes) resulted from waiting on coal (face prepara- 
tion). Other delays (50 minutes) were due to waiting on empties from the 
mainline. Travel time required 60 minutes, and lunch time was staggered, 
leaving 420 minutes for face time. Total face delays were 90 minutes, leaving 
330 minutes’ productive time per shift. 


Butt Entries and Room Development With 
Track-Mounted Combination Units 


As the main entries are developed, butt entries are turned where projected 
and driven beyond the first panel of rooms by the entry-development unit. A 
track-mounted combination entry-and-room unit then continues with the mining. 
Two butt entries 12 feet wide on 30-foot centers are driven to a depth of 2,600 
feet. Crosscuts are driven 8 feet wide from both sides, and slant chutes are 
driven from the left side 12 feet wide as shown in figure 26. Rooms 22 feet 
wide are turned at 60 degrees on 35-foot centers (30-foot parallel centers) 
and are driven 280 feet off the right entry and 350 feet off the left entry. 
While mining a group of rooms (two, fig. 26), the two entries are advanced at 
the same time; also, the rooms in another group (three, fig. 26) are necked to 
allow the trackmen to install the switches without any interruption to produc- 
tion. The rooms in groups 4, 5, 6, 7, and 8 will be mined similarly as the 
entries are advanced. Rooms in groups 9, 10, ll, 12, 13, and 14 will be mined 
on retreat by a wide unit. 
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A track-mounted combination unit consists of 11 men, 1 loading machine, 1 
cutting machine, 1 drill, 4 blowdown valves, a 3-inch compressed air shell, l 
roof-bolting machine, an 8-ton locomotive, and a push truck. 


The cycle of operations is: Set safety posts and lay track, roof bolt, 
cut, drill, blast, and load coal. 


Roof bolting is similar to the plan used in entry development. In addi- 
tion, two rows of posts are set 3 and 6 feet from each rib. Props in rows 3 
feet from the rib are set on 7-foot centers, and props in rows 6 feet from the 
rib are set on 3-foot centers. 


The entries are bottom cut, are sheared on the right side, and are 
drilled, blasted, and rock dusted as described in the main-entry development. 
The rooms are cut just below the shale parting and sheared. In rooms, 10 
blast holes, each 9 feet deep, are drilled; four holes are in the middle of 
the draw slate and are spaced 3 and 4 feet from the left rib and 3 and 4 feet 
from the right ribs; four holes are 1 foot below the draw slate and are spaced 
2 and 4 feet from the left rib and 2 and 4 feet from the right rib; and two 
holes are immediately above the 2-1/2-inch band and are spaced 8 feet from the 
left rib and 8 feet from the right rib. Blasting and rock dusting are done as 
in entry development. Rooms are driven 22 feet wide on 30-foot centers, and 
crosscuts 4 feet wide are staggered and driven on 80-foot centers. 


The average advance in entries and rooms is about 10 feet per shift in 
each of the eight rooms and two entries for a total of 100 feet. A unit pro- 
duces 443 tons of raw coal per shift, yielding 288 tons of clean coal based on 
a 35-percent reject in the cleaning plant. This is 40.3 tons of raw coal or 
26.2 tons of clean coal per shift for each man in the unit crew. Loading and 
transportation of the cars are similar to the description in entry development. 
The unit crew comprises: 


Assigned time 


CLASSIFICATION: __per shift _ 
1 SSOCCION: POPEMaM ss: esus sare © oe oe8 Wis G6 leteibe'w srareietee Se acee ace Full-time 
1 Loading-machine operator.ccrcccccccccccccccccecces Do. 

1 Loading-machine operator's helperl/...scecccccccce Do. 
L MOL OPMA Mists ss o-5ayeee sea oie Sie wishes Ao bus ba oe eee ae ewd Do. 
2 CuCting Machine Mens. 4<.<-cs. 66.5564 ernst oars sarees eae Do. 
Te. DE TALC is arate arse acasniw 6: 6eb.5 16 60 ooo ere Rieareve eras a eiecele eek Do. 
BOO ETAL OY S55 vace.i4 lave, SiSrsiece-oogoie eee ewes bees aS eS es Do. 
DROOL DOLUCT ss. 68a Scie: cunigdoeewies wae wow be eee we eae keane Do. 
Td POSE Ma Mciese &: 66.4 d erates axe a0 eee66e wee ene ee ba esndway Do. 
de EE AGH Ms iw aside er ktego; 6 ecb sei 65 ow eee viene eee hel oe dats Do 


LOCAL sé cece ete edieseesreecseese LL Men working ll shifts 


1/ Acts as brakeman also. 


Face Face-haulage delays (25 minutes) of track-mounted equipment consisted of 
derailments and tramming loaded and empty cars to and from the storage track. 
Production delays (20 minutes) were caused by waiting on coal (face prepara- 
tion). Other delays (45 minutes) consisted of waiting on empties from main 
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line. Travel time required 50 minutes, lunch time was staggered; leaving 430 
minutes for face time. Total face delays were 90 minutes, allowing 340 min- 
utes' productive time per shift. 


Room Development With Track-Mounted Wide Units 


A wide unit usually mines a group of 12 rooms on retreat after the combi- 
nation unit has completed driving the butt entries and the room panel. A crew 
of six men (bull crew) neck the rooms to be mined by the wide units to 45-foot 
depths, and then the switches and track are installed by the tracklayers. 

This is done so that all equipment is off the entry and allows freedom of move- 
ment on the entry by the units to any of the rooms in the panel. 


A track-mounted wide unit consists of 12 men, 1 loading machine, 1 cutting 
machine, a 4-ton chassis mounted drill, 6 blowdown valves, a 3-inch compressed 
air shell, 1 roof bolting machine, a 6-ton locomotive, and a push truck. 


The cycle of operations is: Set safety posts and lay track, roof bolt, 
cut, drill, blast, and load coal. The roof bolting and timbering plan is simi- 
lar to that described in room work of the combination unit. 


Eleven blast holes, each 9 feet, are drilled in the face of the rooms as 
follows: Four are in the center of the draw slate spaced 3 and 4 feet from 
the left rib and 3 and 4 feet from the right rib; four are immediately below 
the draw slate spaced 2 and 4 feet from the left rib and 2 and 4 feet from the 
right rib; one is in the center above the 2-1/2-inch bands; and two are about 
16 inches above the bottom and are spaced 7 feet from the left rib and 7 feet 
from the right rib. Blasting and rock dusting are done as in entry develop- 
ment. Rooms are driven 22 feet wide on 30-foot centers, and crosscuts 4 feet 
— are staggered and driven on 80-foot centers. (See fig. 26, p. 54, group 
9. 


The average advance in rooms is 9 feet per shift or 108 feet in 12 rooms. 
A unit produces 608 tons of raw coal per shift, yielding 395 tons of clean 
coal. This is 50.7 tons of raw coal or 32.9 tons of clean coal per shift for 
each man in the unit crew, which comprises the following: 


Assigned time 


CLASSIFICATION: per shift 
L SOCTLON -f OF CMa Mo ate axe 65s e bie eS4 64S SC CRS Full-time 
1 Loading-machine OperatoOr..ccccccccccccccccesccceccs Do. 

1 Loading-machine operator's helper... ..cccccsccccces Do. 
B) (MOC OP Mal ooo 56 a se 6s 6b, 5 6S eo aww e so hte Oe ae aw wel Do. 
J HOU AR CMM oi: ware secevere euaew ane wie. oe 6a obi a Oe Se ore Siew eb es Do. 
2 CULLING Machine MeN. «sc suiwsswecwure oes teweu ee aews Do. 
Be DE Al LOR iaretnvs6-w eta eie Wow es eb wie ere Oe So uae wee ae Do. 
SOT OF wire -siecos5 0s itg:sw ios wt 0 ane: al Svar elater sbi o5e ee averaeuele.eevele-erete.< Do. 
Ie ROOT 2001 CED ¢ 44.6,6r06.5:8. 05.6 Sas owe Sa see wae ew eee es Do. 
ds SPOS ©. Maisie ecacyuerle:acnte oie cawievera aie alee wie sle wo ars seca atehavaeca Gres Do. 
Te SE PAG KM 1 o:teisers 's:-avre soi are\aredcwe Gare wreck 4 Siw bea lare hte Be bre a8 eee Do. 


TOta]os cs 6ibsasisiaweicecwsescn. 12 men working 12 shifts 
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Face-haulage delays (10 minutes) of track-mounted equipment consisted of 
tramming loaded and empty cars to and from the storage track. Production 
delays (10 minutes) consisted of waiting on coal (face preparation). Other 
delays (20 minutes) consisted of waiting on empties from the main line. 
Travel time required 45 minutes, and lunch time was staggered, leaving 435 
minutes for face time. Total face delays were 40 minutes, allowing 395 min- 
utes' productive time per shift. 


Mine 10 


This mine is operated in the Pittsburgh No. 8 coalbed which averages 
77-1/4 inches thick in this area. Two shale partings one-fourth and one-half 
inch thick occur 38 inches and 38-3/4 inches above the bottom of the bed. 

(See fig. 27.) The top 6 inches of coal is left unmined except in the haulage 
entries where it is mined along with 13 inches of draw slate immediately above 
it. The draw slate is overlain with 10 inches of wild coal, 5 inches of draw 
slate, 8 inches of coal, and 17 feet of black shale. The overburden consists 
mainly of shales, limestones, sandstones, and several coalbeds, and averages 
460 feet in thickness. The coalbed is underlain by 6 to 8 inches of shale 
that provides fair to good bottom when wet or dry. Clay veins are encountered 
in mining, and the bed has a regional dip of 1-1/2 percent to the west. 
Pillars are extracted on retreat. 


The loaded mine cars are transported in 25 car trips by 30-ton tandem 
locomotives to a rotary dump at the foot of the belt slope. The main haulage 
track is 44-inch gage with 100-pound rail. The slope, 650 feet long ona 16- 
degree 30 minute pitch, is equipped with a 48-inch belt conveyor for transport- 
ing the coal to a surface preparation plant. A supply slope on an 18-degree 
pitch is used to deliver supplies and mining equipment to the mine. Men enter 
and leave the mine by elevator through a vertical shaft 468 feet deep. 


The mine is operated three shifts per day and produces an average of 
9,300 tons of raw coal that yields 7,161 tons of clean coal with the following 
units: 


(a) 4 mobile-loading units, each with 2 shuttle cars to develop 
entries; 13-2/3 men in each unit (on the basis of assigned 
time per shift); 12 unit shifts per day; 


(b) 2 track-mounted units to develop entries; 13-2/3 men in each 
unit (on the basis of assigned time per shift); 6 unit shifts 
per day; 


(c) 7 mobile-loading units, each with 2 shuttle cars to extract 
entry pillars on retreat; 13-2/3 men in each unit (on the basis 
of assigned time per shift); 21 unit shifts per day; 


(d) 2 track-mounted units to extract entry pillars on retreat; 


13-2/3 men in each unit (on the basis of assigned time per 
shift); 6 unit shifts per day. 
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FIGURE 27. - Section of Coalbed and Overburden at Mine 10. 


A detailed study was made of entry development using shuttle cars and 
mine cars to compare the two systems of face haulage. 
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Developing Main Entries Using Shuttle Car Haulage 


The mine is developed by a system of multiple entries. Main entries 14 
feet wide are driven in sets of six and twelve on 80-foot centers with cross- 
cuts 14 feet wide, turned on angles of 60 and 90 degrees on 80- and 100-foot 
centers. Panel entries 14 feet wide in sets of four to six on 80-foot centers, 
are turned 90 degrees from the mains on 560-foot centers and driven 1,500 feet. 
Crosscuts are driven 14 feet wide and are turned on an angle of 60 degrees on 
100-foot centers. A barrier pillar 146 feet wide is maintained between each 
set of panel entries on advance and is extracted when the panels are retreated. 


Two single units (double unit) are used to advance a set of entries. 
(See fig. 28.) Each of the single units consists of 13-2/3 men (on the basis 
of assigned time per shift), one loading machine, one cutting machine equipped 
with a hydraulic drill, one roof-bolting machine, two shuttle cars, and one 8- 
ton reel locomotive. Power to operate the mining equipment is furnished at 
250 volts direct current. Rock dusting is done by hand on shift and with a 
machine on weekends. 


The cycle of operations is: Set safety posts, roof bolt, drill and cut, 
blast, rock dust, and load coal. 


Entries are roof bolted with 5/8-inch expansion shell-type bolts 72 
inches long set 3 feet from either rib on 4-foot centers. The bolts are set 
against 6- by 6- by 1/4-inch steel plates. The draw slate above the coal is 
mined with the coal in the haulage entries. Six inches of top coal is left in 
the other entries. 


All entries except the haulage entry are sheared on the left rib and top 

cut 6 inches below the draw slate. Three blast holes, each 9 feet deep, are 
drilled 1 foot above the bottom. One hole is drilled in the center of the 
entry, and one hole is drilled 1 foot from each rib. Each hole is charged 
with 4 or 5 sticks of permissible powder and blasted one at a time. The haul- 
age entries are sheared on the left rib and are top cut immediately below the 
draw slate. Six blast holes, each 9 feet deep, are drilled in the face. 
Three holes are drilled 1 foot above the bottom and are spaced one in the cen- 
ter and one 1 foot from each rib. Three holes similarly spaced are drilled in 
the draw slate. Each hole is charged with 5 or 6 sticks of permissible powder 
and blasted one at a time. 


The mined coal is loaded by the mobile-loading machine into two shuttle 
cars which transport and unload the coal into 8-ton capacity steel mine cars. 
The cars are spotted and moved at the loading ramp with an 8-ton locomotive. 
Loading ramps are moved every 200 feet of advance. 


The average advance of each entry or entry and crosscut in a set of 12 
entries is 12.2 feet per shift or 146.4 feet per shift for the group. Each 
unit produces 242 tons of raw coal per shift, yielding 186 tons of clean coal. 
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This is 17.7 tons of raw coal or 13.6 tons of clean coal per shift for each 
man in the unit crew. The unit crew consists of: 


Assigned time 


CLASSIFICATION: per shift 
1 SECEION) LOLEMAN 66.556: wiw-c e560 5ieie- a 0-0 6. were ee Wo 8 eee Full-time 
1 Loading=mMachine -Operd tC Or sic s.s0. sie 6.0006 6% SoS ee ewes Do. 

1 Loading-machine operator's helper...cccccccccccves Do. 
1 Cutting-machine Operatoresaccscccsccscccccscscsccecs Do. 
1 Cutting-machine operator's helper...cccoccsccvecne Do. 
JES) alone babar were area eet ee ey eee a ee ee ee ear ee ee Do. 
2 ROOT -DOLUCHS iwc é:sis si oc0 4r5-w ie odin 016 50 98 6 ES eee ees Do. 
2 SUUttLe=Cdt Oper alOlsse<se sso bes die 0 s00.0e 04:0 wow wees Do. 
1 Brae EL COMA Ms 5 ots ave lasers: 56) ew -Olrer sieeve eaveebe ee ae wees ae Do. 
T TIMDOO MAN ses coreiieis sed. 5e a se Seca e-e eee Oe oo 0s Sore owes es we Do. 
I MOCHAN 1Cewcisestecnc acd s come seek eeebicks ceases dleneeu 2/3 
DMO GONNA N i a o:7o5)-:e ois sora se aioe ares as Ore ow Saree le BGs 8 Sa es Full-time 


TOGA db wid 6656-5 os See eee e eee ee 14 men working 13-2/3 shifts 


Face-haulage delays (15 minutes) were caused by shuttle cars (mechanical). 
Production delays (30 minutes) were due to weak power (slow loading), 15 min- 
utes3 and mechanical repairs to the loading machine, 15 minutes. Other delays 
(75 minutes) resulted from the loading machine, 30 minutes; and waiting on 
empties, 45 minutes. Travel time required 120 minutes, and lunch time was 
staggered, leaving 360 minutes for face time. Total face delays were 120 min- 
utes, allowing 240 minutes’ productive time per shift. 


Developing Panel Entries Using Mine-Car Haulage 


Four to six entries 14 feet wide on 80-foot centers are driven 1,500 feet. 
Crosscuts are driven 14 feet wide and are turned on an angle of 60 degrees on 
100-foot centers. (See fig. 29.) 


A unit consists of 13-2/3 men (on the basis of assigned time per shift), 
one tractor-mounted loading machine, one track-mounted cutting machine equipped 
with a hydraulic drill, one rubber-tired mounted roof-bolting machine, one 
truck (tracklayers), and one 8-ton reel locomotive. Power to operate the min- 
ing equipment is furnished at 250 volts direct current. Rock dusting is done 
by hand on shift and with a machine on weekends. 


The cycle of operations is: Set safety posts, lay track, roof bolt, drill 
and cut, blast, rock dust, and load coal. 


Entries are roof bolted with 5/8-inch expansion shell-type bolts 72 inches 
long set 3 feet from either rib on 4-foot centers. The bolts are set against 
6- by 6- by 1/4-inch steel plates. The draw slate above the coal is mined 
with the coal in the haulage entry. Six inches of top coal is left in the 
other entries. All entries except the haulage entry are sheared on the left 
rib and are top cut 6 inches below the draw slate. Three blast holes, each 9 
feet deep, are drilled 1 foot above the bottom. One hole is drilled in the 
center of the entry and one is drilled 1 foot from each rib. Each hole is 
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charged with four or five sticks of permissible powder and blasted one at a 
time. The haulage entry is sheared on the left rib and is top cut immediately 
below the draw slate. Six blast holes, each 9 feet deep, are drilled in the 
face. Three holes are drilled 1 foot above the bottom and are spaced one in 
the center and one 1 foot from each rib. Three similarly spaced holes are 
drilled in the draw slate. Each hole is charged with five or six sticks of 
permissible powder and blasted one at a time. 


The mined coal is loaded by a mobile-loading machine into 8-ton capacity 
steel mine cars which are loaded and trammed to a nearby storage track by an 
8-ton locomotive. When 10 cars have been loaded, they are trammed to a gather- 
ing station by the locomotive which then returns with 10 empty cars to the 
working section. Transportation of the loaded cars from the gathering station 
is similar to that described for mobile-loading units in entries using shuttle 
car haulage. 


The average advance of each entry or entry and crosscut in a set of six 
entries is 9.0 feet per shift or 54 feet per shift for the group. A unit pro- 
duces 167 tons of raw coal per shift, yielding 129 tons of clean coal. This 
is 12.2 tons of raw coal or 9.4 tons of clean coal per shift for each man in 
the unit crew, which comprises: 


Assigned time 


CLASSIFICATION: per shift 
LE -SECCION: fF OPeMa Ns siece-dieraiecsarsere ee ow Oe See oe Shae ork Full-time 
1 Loading-machine operator. ccccccccccccccccesccccece Do. 

1 Loading-machine operator's helper...ccccccccccvece Do. 
i Cutting=machine: Operators sic swsexcueneswe buew wees Do. 
1 Cutting-machine operator's helper...ccccccccccccce Do. 
Ds DMOUE ADOT sels. bisie sia boaee 6 oe aes swe slew s oa etre mee ares Do. 
2 ROOP DOLCE S 6 suia.srece evs: cere es Saracen hese ulsw wad obese Do. 
2: TRACKMEIMN 4. oo aidrere aioe nia 3.4 ts ecb ae als Ge Wane ae aGeewes Do. 
L-TAMbe rma s.ckih:oie, bees eee dia ose shears Sisre Oe wien wae ewes bows Do. 
De MGCON Gs hick cuir ea teow ese dias Seo a eee Oe eae 2/3 
Bs MORO EIGN ose tos% at gscevss-si'u;"5 75 sare wastes avevovevarorece wae aoe escdie Send eienes Full-time 
A Ba OC Mic i aslaro:sar ae ena: soe gS o-are edo ae Ries esered crate aeeuaeerees Do. 


Oa Uescs cs eieie a eee bee be woe oe ave 14 men working 13-2/3 shifts 


Face-haulage delays (100 minutes) of track-mounted equipment resulted 
from waiting for empties. Production delays (20 minutes) consisted of waiting 
on coal and derailing. Other delays were not charged. Travel time required 
SO minutes, and lunch took 30 minutes, leaving 400 minutes for face time. 
Total face delays were 120 minutes, leaving 280 minutes" productive time per 
shift. 


Mine ll 
This mine is operated in the No. 6 Illinois coalbed which averages 84 
inches thick in the area. A parting of shale (blue band), 1 inch thick, occurs 


12-1/2 inches above the bottom. (See fig. 30.) Thin bands of pyrite are pre- 
sent but are not persistent in occurrence or position in the bed. The bed is 
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FIGURE 30. - Section of Coalbed and Overburden at Mine 11. 


underlain by fire clay and overlain with 3 or more feet of black shale that 
provides good to fair roof. The overburden consists mainly of limestones, 
shales, sandstones, several thin coal beds, and averages 703 feet thick. 


The loaded mine cars are haul 


ed by 20-ton locomotives in 15 car trips 
over 42-inch gage (80-pound rail) 


track to an automatic dump with a 200-ton 


aiies by (GOK gle THE OH ore in VERSITY 


65 


Capacity bin at the foot of the vertical hoisting shaft. The coal then is fed 
automatically into two 8-ton capacity skips, is hoisted 700 feet to the sur- 
face, is dumped, and is conveyed by belt to the preparation plant. Men and 
supplies enter and leave the mine by cage through a separate vertical shaft. 


The mine is operated two shifts a day, except for one three-shift-a-day 
unit, and produces an average of 11,600 tons of raw coal that yields 10,672 
tons of clean coal. The following units are used: 


(a) 2 boring type continuous-mining units, each with an extensible 
belt conveyor for mining rooms 12-1/2 feet wide; 7-3/4 men in 
each unit (on the basis of assigned time per shift);1 2/ 2 
shifts per day3 


(b) 1 slabbing unit (mobile loading) with 2 shuttle cars for widen- 
ing rooms to 29 feet (driven with continuous-mining units); 
16-1/2 men in each unit;2/ 2 shifts per day; 


(c) 2 mobile-loading units, each with 2 shuttle cars for developing 
entries; 20 men in each unit, 2 shifts per day; 


(d) 1 mobile-loading unit with 2 shuttle cars for developing panel 
entries; 20 men in each unit; 3 shifts per day; 


(e) 1 mobile-loading unit with 2 shuttle cars for developing 
entries and mining rooms; 20 men in each units; 2 shifts per 


day. 
1/ Mechanic prorated between two units. 


2/ Beltman prorated; 1/2 for continuous-mining units and 1/2 for 
mobile-loading units. 


All main entry and panel development is done with mobile-loading equip- 
ment. Main entries 16 feet wide in sets of five are driven on 60-foot centers 
with crosscuts 16 feet wide on 74-foot centers. Panel entries in the mobile- 
loading sections are turned in sets of three at 900-foot intervals and are 
Griven 16 feet wide on 60-foot centers to a depth of 1,500 feet. Rooms turned 
from both sides of the panel are driven 24 to 28 feet wide on 50-foot centers 
to a depth of 295 feet. Panel entries in the continuous mining and slabbing 
sections are turned in sets of three at intervals of 1,350 feet and are driven 
14 feet wide on 50-foot centers to a depth of 1,500 feet. Room necks 16 feet 
wide on 50-foot centers are driven 40 to 50 feet deep as the two outside 
entries are advanced. The entries and room necks are bolted with 5/8-inch 
expansion shell-type bolts 4 and 6 feet long spaced 4 feet apart in rows 4 
feet apart. Bolts are set against 4- by 4- by 3/8-inch steel-bearing plates 
which are set against 2- by 10- by 15-inch wood headers. The middle entry is 
equipped with a 42-inch rope-type belt, which conveys the mined coal to-the 
car-loading station on the cross entries. 


A detailed study was made of the two boring type continuous-mining units 


with extensible belts and of the slabbing (mobile-loading) unit with shuttle 
cars to compare the two systems of face haulage. 
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With continuous-mining units, rooms are driven 600 feet long and 12-1/2 
feet wide on 50-foot centers with crosscuts 12-1/2 feet wide on 300-foot cen- | 
ters. (See fig. 31.) Mining of rooms is done on advance on one side of the | 
panel and on retreat on the other. Whenever possible, in completing the min- | 
ing in two rooms, the first machine to move to the next location leaves a room 
space for the second machine. Bv so doing, the crew does not need to discon- 
nect the continuous belt of the first unit to permit passage of the second 
machine to its new location. | 


Each continuous-mining unit consists of 7-3/4 men (on the basis of 
assigned time per shift), one boring type continuous-mining machine, 1 exten- 
Sible belt, 1 belt winder, 1 blower fan with 12-inch spiral ventilating tubes, 
and one wet rock-dust applicator. A 42-inch panel belt and a car spotter 
hoist are used by the continuous-mining units and the slabbing unit for inter- 
mediate haulage. Power to operate the equipment is furnished at 250 volts 
direct current. 


The blower fan powered by a 5-horsepower motor and using 12-inch spiral 
ventilating tube (25-foot sections) is installed on the intake side of each 
room, either in a room neck on the entry or in the crosscut after the room has 
advanced beyond 300 feet. About 3,500 cubic feet of air is delivered by the 
ventilating tube which is suspended from the roof and is kept within 20 feet 
of the continuous-mining machine. The wet rock-dust applicator machine is 
used on shift and has a maximum discharge of 1,200 feet from the machine. 


The continuous-mining machine transfers the mined coal to the bridge con- 
veyor which in turn loads coal on the 36-inch extensible belt. The coal is 
transferred to a 42-inch (rope) belt in the center entry which discharges the 
coal into 8-ton capacity bottom dump steel mine cars on the cross entries. 


The average advance of each boring-type continuous-mining machine is 180 
feet per shift. Each unit produces 550 tons of raw coal per shift, yielding 
506 tons of clean coal based on a reject of 8 percent in the cleaning plant. 
This is 71.0 tons of raw coal or 65.3 tons of clean coal per shift for each 
man in the unit crew. The unit crew comprises: 


Assigned time 


CLASSIFICATION: per shift 
dt SCC TLON: TOF EMAN ses wis aie aie.Wiee:6/6-6.s wees Be bisa ols oO atace Full-time 
2 Continuous-mining machine operators. .ccccccocccece Do. 
2 Tad PieCe Operator Sies:664.04 wwe seeewsimesincee eens Do. 
1 Wireman and Utils CY s4 6 s.646:6d464. wwe os 25008 eee eee Do. 
1 MECHANIC cceuswiusoew eatecaeesaareseeseeeeecewaeees 1/1/2 
T’SROGK SOUS COR oieisc:5 co: 6 aire: a arsine 6 craw ire aeereteve eras hoes ew Bw eee Full-time 
OL UMM oo1sice varenetave vara! e eens oxeare @ are ar 5.5'0S 6.0.w wee o-leeern wre 1/1/4 


Total. ccccccccccccsccscsccsceeeee 9 men working 7-3/4 shifts 


1/ Prorated between units. 


Face-haulage delays (55 minutes) were for lengthening extensible belt, 20 
minutes; and retracting belt and moving to next location, 35 minutes. 
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Production delays (60 minutes) resulted from mechanical difficulties of the 
continuous-mining machine. Other delays, moving the continuous-mining machine 
from a finished room to a new room location, took 25 minutes. Travel time 
required 60 minutes, and lunch time was staggered, leaving 420 minutes for 
face time. Total face delays were 140 minutes, allowing 280 minutes' produc- 
tive time per shift 


Slabbing Unit (Mobile-Loading) 


One slabbing unit is assigned to the panel entry to widen the rooms 
driven bv the two continuous-mining units from 12-1/2 to 29 feet. This is 
done by taking an 8-foot slab cut off each rib of the room. (See fig. 31.) 


A slabbing unit consists of 16-1/2 men (on the basis of assigned time per 
shift), one hydraulic roof drill, two universal cutting machines (one spare), 
two truck-mounted coal drills (one spare), two loading machines (one spare), 
three cable-reel shuttle cars (one spare), and one battery-powered shuttle car 
for supplies. This unit also uses the 42-inch panel belt and car spotter 
hoist used by the two continuous-mining units. Power to operate the equipment 
is furnished at 250 volts direct current. 


Usually five to seven rooms 12-1/2 feet wide are completed by the contin- 
uous-mining machines in advance of the slabbing unit. The usual cycle of 
operations is: Roof bolt, cut, drill, blast, load coal, and timber. 


The continuous-mining machine leaves 6 inches of top coal which is bolted 
with 5/8-inch bolts 4 to 6 feet long set against 4- by 4- by 3/8-inch steel- 
bearing plates which are set against 2- bv 10- by 15-inch wood headers. Bolts 
are set 2-1/2 feet to the left and right of center. Bolts in each row are 5 
feet apart. 


Both ribs are undercut with a cutting machine having an 1ll-foot cutter 
bar. Each rib is drilled with two rows of holes spaced one foot below the 
roof and one foot above the bottom. The holes are drilled 10 feet deep and 6 
feet apart. The top holes are charged with two sticks, and the bottom holes 
with three sticks of permissible powder. The detonator leads are connected in 
groups of 40. Each group of 40 holes is blasted successively until all holes 
in the room are blasted. Blasting is done by the shotfirers (tampers) with a 
Titan blasting machine between the second and third shifts when all men are 
out of the mine. About 8 feet of coal is broken from each rib to widen the 
12-1/2-foot wide room to 29 feet. 


A mobile-loading machine loads the coal into two 8-ton shuttle cars which 
transport it to the 42-inch belt in the center entry. The coal is loaded 
alternately from each rib, starting at the neck of the room to obtain an even 
cleanup for timbering and shuttle car haulage road. As the coal is loaded, 
two rows of wood posts are set 6 feet and 12 feet to either side of the center 
line. Wood posts in rows are 6 feet apart. 


About 300 feet of the 12-1/2-foot wide room is roof bolted each shift. 
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An average of 600 feet of room rib (one side) is undercut and drilled, 
and the holes are tamped by each cutting, drilling, and tamping crew (working 
in separate rooms) per shift. The loading-machine crew loads and cleans 275 
feet of room (both sides) per shift or 1,100 tons of raw coal which yields 
1,012 tons of clean coal based on a reject of 8 percent in the cleaning plant. 
This is 66.7 tons of raw coal or 61.3 tons of clean coal per shift for each 
man in the unit crew, which comprises: 


Assigned time 


CLASSIFICATION: per shift 
Lb SOCTION -£ OF CMAN s;ac5:c 6:6: sie cso Caw o00 so SOG ewe eee Se SS Full-time 
2 ROOT DOLLET Sibu sguiio ewes toe eCGGe 6 Oecd Cae saeeews Do. 

2 CUELING: MaCnIMe Meise oe: s-0 eke: oie wie We 6.6 we weenie wae Do. 
© JOE VOLS o5 edie bu 6 Wie sod ae Gi W5 asa ew We wee te ered Se eie Do. 
2 - TAMDOT S w.cend, bon os wwiereret eee eee Oi eiar a Be Oe Nea e ewe hecaees Do. 
42 LOad FG) MACHINE MC Mswcw:d sce w 2/6 eiee G Sie ele oye eww: #6 www Do. 
2. SnuUttle=Car OPC atOrsiss eke sare ce sincew-wedawaew eens Do. 
2. VM DO RMON axa: areas ese 0 Gh ar es ie wee SON SA0 Se Roe Do. 
1. Braet TC OMAN be: 5-a-0 ee 66ers 0 eS Wwe Oo We eee SOS we es Do. 
TD! BOCA dcccit a overs eure eee Wasdale 6 ace arene eee nie ea ee eres i/i/2 


TOU ss ocd so ek aed So aie Be ay ao Oe ee 17 men work ing 16-1/2 shifts 


L/ Prorated with continuous-mining units. 


Face-haulage delays (30 minutes) consisted of mechanical repairs and 
maneuvering the shuttle cars. Production delays (40 minutes) were due to 
mechanical repairs and maneuvering the loading machine. Travel time required 
60 minutes and lunch time was staggered, leaving 420 minutes for face time. 
Total face delays were 70 minutes, allowing 350 minutes’ productive time. per 
shift. 


Mine 12 


This mine is operated in the flat lying Pittsburgh No. 8 bed which aver- 
ages 96 inches thick in the area. (See fig. 32.) The bed has numerous pyritic 
intrusions and also clay veins that range from 1 to 20 feet or more in width. 
The top 8 to 12 inches is left unmined to provide good roof. The coal is 
underlain by soft fire clay and is overlain by 2 to 4 feet of draw slate. The 
overburden is 70 feet thick at the highwall, ranges up to 150 feet thick, and 
consists mainly of limestones, sandstones, shales, and one coal bed. The area 
was strip mined, and some augering was done before underground mining was 
begun. Belts transport the coal, and shuttle cars deliver supplies to the 
working faces. 


The mine is operated two shifts per day and produces an average of 6,450 
tons of raw coal that yields 6,000 tons of clean coal with the following units: 


(a) 1 ripper-type continuous-mining unit with extensible belt to 


mine rooms and extract pillars; 7 men in each unit; 2 unit 
shifts per day; 


Google 


70 


(b) 1 ripper-type continuous-mining unit with 2 shuttle cars to 
extract entry pillars on retreats 8 men in each unit; 2 unit 
shifts per day; 


(c) 2 mobile-loading units, each with 2 shuttle cars to extract 
entry pillars on retreat; 12 men in each units; 4 unit shifts 
per day; 


Surface 
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FIGURE 32. - Section of Coalbed and Overburden at Mine 12. 
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(d) 3 mobile-loading units, each with 2 shuttle cars to develop 
entries; 12 men in each units; 6 unit shifts per day. 


To compare the three systems of face haulage, a detailed study was made 
of the continuous-mining unit with two extensible belts in rooms and extract- 
ing pillars; the continuous-mining unit with two shuttle cars extracting entry 
pillars; and the mobile-loading unit with two shuttle cars extracting entry 
pillars. 


Continuous-Mining Unit With Two Extensible Belts in Rooms 


The mine was developed by a multiple system of entries. Entries were 
driven 14 feet wide in sets of 12 and 14 on 60-foot centers with crosscuts 14 
feet wide on 60-foot centers. These entries were developed with conventional 
mining equipment and shuttle cars which discharged coal on 30- and 36-inch 
belts. 


Rooms were driven with the continuous-mining unit 16 feet wide on 60-foot 
centers and 800 to 1,000 feet deep with crosscuts 16 feet wide on varying cen- 
ters as projected. 


Figure 33 shows room 13 developed to the mining limit with blind cross- 
cuts 16 feet wide and 20 to 30 feet deep driven to the right on advance. The 
spare belt is left in room 13 as shown. The continuous-mining machine with 
tailpiece was detached from the belt and moved through the last open crosscut 
on the left, and the headpiece moved outby on the entry and attached to the 
belt that previously was left in room 12, The pillars on the left were 
extracted, and a 10- to 12-foot slab was mined from the pillars on the right 
Side as the continuous-mining machine, tailpiece, and belt were retreated. 
Room pillars adjoining the entry are left in place. The entire unit (continu- 
ous-mining machine, tailpiece and headpiece, and extensible belt) was moved 
inby to room 14. After room 14 is developed to the mining limit, the procedure 
of moving to room 12 and mining the slab and pillars is followed for room 13. 


A continuous-mining extensible belt unit consists of seven men, one 
ripper-type continuous-mining machine equipped with two roof-bolting machines, 
one 30-inch extensible belt unit with a spare belt, one pressure pump for sup- 
plying water for sprays on the continuous-mining machine, and two 30-inch 
panel belts. Power to operate the mining equipment is furnished at 250 volts 
direct current. Rock dusting is done on shift when required and usually on 
weekends. 


Eight to 12 inches of top coal is left for roof. Rooms and all splits 
and cuts in pillars are roof bolted with 5/8-inch expansion shell-type bolts 
60 inches long. Two roof-bolting drills are mounted on the continuous-mining 
machine, one on each side. All bolts are set against 6- by 6- by 3/8-inch 
steel-bearing plates and where roof conditions require; the bearing plates are 
set against 2- by 6- by 18-inch wood headers. 


As the continuous-mining machine advances or retreats, the extensible 
belt is extended or retracted by the mechanic assisted by the two utility men. 
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FIGURE 33. - Room-Mining Plan with a Continuous-Mining Machine Using Two Extensible 
Belts at Mine 12. 


The mined coal is transferred from the extensible belt to a 30-inch panel belt 
and then to a short cross entry 30-inch belt that discharges the coal to the 
36-inch main belt for delivery to the preparation plant. 


The average advance in room and crosscuts is 120 feet per shift and about 
the same on retreat when extracting pillars. A unit produces 540 tons of raw 
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coal or 502 tons of clean coal per shift with seven men. This is 77.1 tons of 
raw coal or 71.7 tons of clean coal for each man in the unit crew, which 
comprises: 


Assigned time 


CLASSIFICATION: per shift 
1: SEC C1OM:. fOLPSMAM iw Sue eva ee hw se SSW iw ho D8 ee S60 00S Full-time 
1 Continuous-mining machine OperatOr.ccccccccvvccces Do. 
Z ROOT DO TCOTS skeet! oobi6 ew we Roe aS We 6 Sk 0 0 bw wis Oe eee Do. 
Q Utility Men.wcccccccsccccrcccsccccsccvvescsveccseses Do. 
GR (cre ps | ape oeteerar ee nr amare ark amr ares agra ara ere are ee eer a er er a Do. 


TOL dls boas heard ahh bee aes 7 men working 7 shifts 


Face-haulage delays (15 minutes) were due to extending the extensible 
belt, 11 minutes; and moving the extensible belt, 4 minutes (prorated). Pro- 
duction delays (45 minutes) consisted of waiting on continuous-mining machine 
(mechanical). Other delays (45 minutes) were caused by tramming the continu- 
ous-mining machine. Travel time required 30 minutes, and lunch time was stag- 
gered, leaving 450 minutes for face time. Total face delays were 105 minutes, 
leaving 345 minutes’ productive time per shift. 


Continuous-Mining Unit With Two Shuttle Cars 


Entry pillars are extracted on a flat or right angle line on retreat with 
a continuous-mining machine. (See fig. 34.) Usually one pillar at a time is 
extracted using the pocket-and-fender method. Cuts are 15 feet wide, and the 
fenders are holed through or recovered when possible. Breaker posts, when 
required, are set 1 foot apart in two or three rows to induce a break line in 
the caving roof. 


A continuous-mining unit consists of eight mens two ripper-type continu- 
Ous-mining machines (one for reserve), each equipped with two roof-bolting 
drills; three shuttle cars (one for reserve)$; two high-pressure pumps for 
water sprays on the continuous-mining machines (one for reserve)$ one rock- 
dusting machines; and two 30-inch belts. Power to operate the mining equipment 
is furnished at 250 volts direct current. Rock dusting is done by machine on 
weekends. 


The coalbed is about 82 inches thick in this section of the mine, and 8 
to 10 inches of top coal is left as roof. All cuts, including splits in pil- 
lars, are roof bolted with 5/8-inch expansion shell-type bolts 60 inches long 
with two roof-bolting machines mounted one on each side of the continuous- 
mining machine. All bolts are set against 6- by 6- by 3/8-inch steel-bearing 
plates and where roof conditions require, the bearing plates are set against 
2- by 6- by 18-inch wood headers. 


The continuous-mining machine transfers the mined coal to the two shuttle 
cars that transport and load the coal on a 30-inch belt, which in turn loads 
coal on a 30-inch short cross-entry belt and then on a 30-inch main belt. The 
coal is conveyed to the surface and is dumped into a 40-ton capacity steel bin 
from where it is discharged on a short 30-inch belt which loads into trucks. 
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FIGURE 34. - Entry-Retreat-Mining Plan with a Continuous-Mining Machine Using Two 
Shuttle Cars at Mine 12. 


Two 35-ton and four 20-ton capacity diesel-powered trucks, each working two 
shifts per day haul the coal about 4 miles and dump it into large bins from 
where the coal is transported by a 36-inch belt to the preparation plant. 
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About 64 percent of a 46- by 46-foot pillar is removed each shift or the 
equivalent of a working place 95 feet long by 15 feet wide. A unit produces 
325 tons of raw coal per shift, yielding 302 tons of clean coal. This is 40.6 
tons of raw coal or 37.7 tons of clean coal per shift for each man in the crew, 
which comprises: 


Assigned time 


CLASSIFICATION: per shift 
1 Section FOTEMAN, .crecccccranccscncccsccvvesesevesss Full-time 
1 Continuous-mining machine operatoOr..cccccccccovcce Do. 
2 Roof bolterS.ccwcccccvcvcccescsesscvvsasccssesessses Do. 
2 Shuttle-car Operators. .cccccccccsevsccccsesvecccee Do. 
L Utility Mane cccccccccvvccccscsvccsvcsscvsesssccees Do. 
1. MOCHAN LG 6 0'e 6665560626 se 6 0G ek ow Oe 0S He 6 ool €0 806 Do. 


TSO a eGo eee ea Se ew ew eee wee es 8 men working 8 shifts 


Face-haulage delays (30 minutes) concerned mechanical repairs of shuttle 
cars. Production delays (75 minutes) were caused by the continuous-mining 
machine (mechanical). Other delays (45 minutes) were due to tramming continu- 
ous-mining machine. Travel time was 20 minutes, and lunch time was staggered, 
leaving 460 minutes for face time. Total face delays were 150 minutes, allow- 
ing 310 minutes’ productive time per shift. 


Mobile-Loading Units With Two Shuttle Cars 
Extracting Entry Pillars 


Entry pillars are extracted on retreat with mobile-loading equipment. 
(See fig. 35.) Four to six places are prepared, and falls of coal always are 
available for the loading machine. Pillars are extracted on a 45-degree pillar 
line using the pocket-and-fender method. Cuts are 14 feet wide, and the fen- 
ders are holed through or recovered, where possible. Small pillars that are 
left and appear too large to crush are drilled and blasted to prevent over- 
riding. Breaker posts, when required, are set 1 foot apart in two or three 
rows to induce a break line in the caving roof. 


A mobile-loading unit consists of 12 men, 1 loading machine, 1 universal 
cutting machine, 1 roof-bolting machine with a hydraulic drill attachment, 2 
shuttle cars, a high pressure pump (for water sprays on equipment), 1 rock- 
dusting machine, and a 30-inch belt. Power to operate the mining equipment is 
furnished at 250 volts direct current. Rock dusting is done on weekends. 


The coalbed is 86 inches thick in this section, and 6 to 8 inches of the 
top coal is left for roof. All cuts and splits in pillars are roof bolted 
with 5/8-inch expansion-type bolts 60 inches long set against 6- by 6- by 3/8- 
inch steel-bearing plates. Where roof conditions require, the bearing plates 
are set against 2- by 6=- by 18-inch wood headers. Bolts are set 3 feet from 
either rib on 4-foot centers in 14-foot-wide splits. Three blast holes, each 
8-1/2 feet deep, are drilled 1 foot above the bottom and are spaced 1 foot to 
the right of the left rib, 1 foot to the right of center, and 3 feet to the 
left of the right rib. The coal is top cut and sheared on the right rib. 

Four to six sticks of permissible explosive are inserted in each hole by the 
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shotfirer, and the holes are blasted one at a time. The loading machine loads 
into two shuttle cars which transport and dump the coal on a 30-inch belt 
which discharges the coal on a 30-inch main belt. 


The equivalent of 86 percent of one 46- by 46-foot pillar or a working 
place 130 feet long by 14 feet wide is removed each shift. A unit produces 
472 tons of raw coal per shift, yielding 439 tons of clean coal. This is 39.3 
tons of raw coal or 36.6 tons of clean coal per shift for each man in the crew, 
which comprises: 


Assigned time 


CLASSIFICATION: per shift 
I SOCTION LOT EMAMN 6 o:66 66 ene, Me oo wie were MNOS See Sere ee See Full-time 
1 Loading-machine Operator. .cccccrceccccccccscccceee Do. 

1 Loading-machine operator's helper...ccrcccccccsces Do. 
1 Cutting-machine oOperator..cccccccccvcccccvercscece Do. 
1 Cutting-machine operator's helper..cccccccccccccce Do. 
2 Roof bolters (also coal drillers). ..csssccccsccoce Do. 
DL SSIVOUE LON 6 ooo ses6h-o at aa ser'a wee we Whe Bice eb ww 6 Bie wee eee Do. 
2 Snutt le=Car (Operators sé sbi scat se eee skews seees Do. 
be CAA AY MA 6-% sae Sie. 20 ale. wei wee O50 wl #0.) Wie Wee dee We 660 Do. 
ee silcnererrr rr Ta ee es eee a ee ee ee ee eee eee ere ee Do. 


TOU itiw thie esakweaeuweesdeesee 22 Men working l2 shifts 


No delays were chargeable to face haulage. Production delays (30 minutes) 
consisted of repairs to mobile-loading machine. Other delays were not charged. 
Travel time required 30 minutes, and lunch time was staggered, leaving 450 
minutes for face time. Total face delays were 30 minutes, allowing 420 min- 
utes’ productive time per shift. 


Mine 13 


Presently, one drift mine is operated in the Middle 5 Block bed, and two 
drift mines and a strip mine are operated in the Lower 5 Block bed. The 
underground mines, locally referred to as punch mines, are developed from the 
highwall of a strip mine when the overburden becomes too thick to be removed 
economically by the stripping equipment. These areas range from 600 to 2,000 
feet long and 600 to 1,000 feet wide. 


The mine is operated three shifts per day and produces an average of 
4,286 tons of raw coal that yields 3,300 tons of clean coal with the following 
units: 


(a) 1 mobile-loading unit with 3 shuttle cars to develop entries 
and mine rooms in Lower 5 Block beds; 11 men in each unit; 3 
unit shifts per day; 


(b) 1 mobile-loading unit with 4 shuttle cars dumping onto a 30- 


inch belt extracting room-and-entry pillars on retreat in Lower 
5 Block bed; 15 men in each unit; 3 unit shifts per day: 
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(c) 1 mobile-loading unit with 5 shuttle cars extracting room-and- 


entry pillars on retreat in Middle 5 Block beds; 15 men in each 
unit; 3 unit shifts per day. 


A detailed study was made of the unit developing entries and mining rooms 
in the Lower 5 Block bed. The bed is 84 inches thick and has a shale parting 
4 inches thick 10 inches above the bottom, laminated coal 6 inches thick 14 
inches above the bottom, and bone 6 inches thick 70 inches above the bottom. 
Only the 50 inches of coal 20 inches above the bottom is mined. (See fig. 36.) 
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FIGURE 36. - Section of Coalbed and Overburden at Mine 13. 
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The bed is overlain by sandstone and is underlain by shale. The overburden 
consists of sandstone, shales, and a coalbed. 


The mine is developed with four main entries 22 feet wide on 65-foot cen- 
ters with crosscuts 18 feet wide on 100-foot centers and driven about 1,200 
feet. Rooms 24 feet wide on 60-foot centers with crosscuts 18 feet wide are 
driven from the outside entries on the advance. (See fig. 37.) 


A mobile-loading unit is used to advance the main entries and to mine 
rooms. Each unit consists of 11 men, 2 loading machines, 1 cutting machine 
with electric drill, 3 shuttle cars, 1 roof-bolting machine, and a 4-foot 
exhausting aeroplane-type fan. Power to operate the machines is furnished at 
250 volts direct current by a 200-kilowatt motor generator set located on the 
surface. Rock dusting is done by hand on shift. 


The cycle of operation is: Timber or roof bolt, rock dust, drill, cut, 
blast, and load coal. Entries are timbered with two rows of posts set 5 feet 
from either rib and on 4-foot centers except at the breakthroughs. These are 
roof bolted with 5/8-inch expansion shell-type bolts 36 and 60 inches long set 
in two rows 4 feet apart, each row set 5 feet from the rib line and with four 
bolts on 4-foot centers. The bolts are set against 6- by 6- by 1/4-inch steel 
plates, and these are set against 2- by 8- by 24-inch wood half headers. The 
four entries are advanced at the same time, and usually room mining is started 
after the entries have advanced several hundred feet. Entries are bottom cut 
and sheared 1 foot to the right of center. Four blast holes are drilled 8-1/2 
to 9 feet deep, 4 inches below the roof, and 2 and 6 feet from the left rib 
and 2 and 5-1/2 feet from the right rib. Each hole is charged with 2 to 2-1/2 
sticks of permissible powder, and all holes are detonated simultaneously. 


The mined coal is loaded by a mobile-loading machine into 6-ton shuttle 
cars which transport it to a surface storage bank. Two elevating conveyors 
load the coal from the storage bank into 34-ton capacity diesel-powered trucks. 
Nine of these trucks are engaged three shifts per day to haul the mined coal 
from three drift mines to the preparation plant about 3 miles over rock- 
surfaced roads that are well maintained. The superintendent-dispatcher's 
truck and the maintenance superintendent's office, shops, and mine portals are 
equipped with two-way radio for rapid communication. 


The average advance of each entry or entry and crosscut is 21.3 feet per 
shift or 85.2 feet for the four entries. A unit produces 351 tons of raw coal 
per shift, yielding 270 tons of clean coal. This is 31.9 tons of raw coal or 


24.5 tons of clean coal for each man in the unit crew, which consists of the 
following: 


Assigned time 


CLASSIFICATION: per shift 
L. SOCtI OM TOTeMas eds sibs tc diwed ce keiiedede ude Suteene Full-time 
1 Loading-machine operator. ..cccccccccccecccccccccce Do. 
1 Loading-machine operator's helper..ccccccccccceces Do. 
1 Cutting-machine operator. .cccccccccccccsccccccecs Do. 
1 Cutting-machine operator's helper (also drills)... Do. 
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Assigned time 


CLASSIFICATION: (Con. ) per shift 
IRS) Von han gl sara ee eae Pee eee ee we ee eee ae Full-time 
2 Shuttle-car Operators. cccccccccccccscccscsscscscccns Do. 
2 Timbermen (also roof bolters).cccccccccccccccccccs Do. 
Ll MechaniCecccccvcvccccevcscccesevsscceccsnsccesesece Do 


TLOtal vdew dint es eseweede eecetase ss: 2. MeN Working ll shifts 


No delays were charged to face haulage, production, or other operations 
because of the extra equipment that was available for use when needed. Other 
delays (haulage) were not charged because of the extra shuttle cars that were 
available when needed. Travel time was not charged because of the short dis- 
tance from mine portal to face, lunch time was 30 minutes, leaving 450 minutes 
for productive time. 


RESULTS OF STUDY 


For this study, the 8-hour shift was standard at each mine. Time needed 
for travel to and from the face varied as did the scheduling of the 30-minute 
lunch. Travel and lunch time (unless the latter was staggered between unit 
crewmen) were deducted from the 480-minute shift to determine the minutes 
spent at the face. Face time ranged from 348 to 460 minutes. Productive time 
at the face depended on the various delays incurred. Table 2 summarizes the 
distribution of the work shift for 27 units studied at the 13 mines. Table 3 
summarizes the distribution of time at the face in percent for the same units. 


Four general types of face haulage were studied: Chain conveyors, exten- 
sible belts, shuttle cars, and mine cars. There were variations in equipment 
combinations used ahead of and behind the face haulage. Table 4 summarizes 
some of the results for each unit and shows the number of tons per crew and 
manshift. More complete summaries for each mine are given in appendix II. 


No attempt was made when selecting the mines for study to select those 
with high production. Nor was there any intent to select the number of each 
type of face haulage in proportion to the number in use in all mines. Thus, 
averages of production per crew-manshift for any group might not reflect indus- 
trywide averages. 


In comparing the four general systems of face haulage on a basis of tons 
per crew man per shift, the results were: 


Type of face haulage Tons per _man 
Extensible DelLS. é8<é.ss0e see weeee es 53 
DIUCCLe CarGeiesteuseaveesseeee noes 30 
Mi MO@ 6 OT S666 eicre-direne ree ee e-wscrae owe tere ers 30 
CHAIN CONVEY OF S i.06' 5: sae esis sib ach ease 21 


As a group, extensible belt face haulage had the best average of produc- 
tion per crew manshift. This might be expected for several reasons: Each was 
behind a continuous-mining machine; the equipment was newer than most other 
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FIGURE 37. - Entry-Development and Room-Mining Plan with Mobile-Loading Equipment 
Using Two Shuttle Cars at Mine 13. 


face haulage equipments; the delays attributable to face haulage generally were 


less than with other types; and the coalbeds in which they were operated were 
52 inches or more in thickness. 
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TABLE 2. - Distribution of 8-hour shift 


Time, minutes 


Pro- Face 
Mine No. At {duction | haulage| Other | Total Produc- 
and unit {| Travel Lunch face delays delays | delays | delays | tion time 


l(a) staggered 236 
2(a) 30 300 
3(a) staggered 284 
3(b) 30 240 
4(a) 30 300 
4(b) 30 294 
4(c) | 30 270 
5(a) 30 316 
6(a) 30 165 
6(b) 30 191 
6(c) 30 300 
6(d) 30 127 
7(a) 30 242 
7(b) staggered 306 
8(a) do. 280 
8(b) do. 250 
9(a) do. 330 
9(b) do. 340 
9(c) do. 395 
10(a) do. 240 
10(b) 30 280 
ll(a) staggered 280 
11(b) do. 350 
12(a) do. 345 
12(b) do. 310 
12(c) do. 420 
13(a) 30 450 
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TABLE 3. - Distribution of time at face 
Percent of face time 
Time Pro- Face 
Mine No. | at face, | duction | haulage | Other | Total Total pro- | Tons per 
and unit minutes delays delays | delays | delays | duction time | manshift 
440 7 19 46 54 


l(a) 20 


2(a) 31 69 30 
3(a) 16 
3(b) 19 
4(a) 54 
4(b) 24 
4(c) 38 
5(a) 43 
6(a) 15 
6(b) 17 
6(c) 4 20 
6(d) 24 16 
7(a) 4 33 
7(b) 5 22 
8(a) 6 36 
8(b) 7 26 
9(a) 5 32 
9(b) 6 40 
9(c) 2 51 
10(a) 4 18 
10(b) 25 12 
ll(a) 13 71 
11(b) 67 
12(a) 77 
12(b) 41 
12(c) 39 
13(a) 32 
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TABLE 4. - Summary of production per unit-crew/manshift 


Face mining 


Extensible belt...cccccce 


Ripper C.M.1 


5(a) DO ssi stcsiewens cess ewes: Boring CoM 2/ 
7(a) D0sses see se ceiesesease. [Ripper C.M.1/ 
ll(a) DOs siesraa sieves onesies | ROPING CLM, 2/ 
12(a) DOs nissiecidesiveeesa seen Rapper C.M.1/ 


do. 


DOs 6s66 S46 dR ESOS 


Surge (car) - shuttle 


CAT eccccccevcsccscceasces 


do. 
DOse dso bbs hetero hee do. 


Surge (floor) - shuttle 


COD 60's 606'e 6.6 030 ese. eo e-0 


do. 
do. 


DOeeds.d54604:0404656-6% 


Shuttle car (to mine 


car @eeaeoaeeonne00e202686888 868088 @ 


M.L.3/ 
do. 
do. 


DOs 6s. 66 6s Sore Meee eekd 


DO sis iwo-e 6s eee es 


Shuttle car (to belt).... 
DO iaive cote es brd aca ele eee 
Shuttle car (to mine 


Cal) ob vce oi ohrded Kh adawss 


Shuttle car (to belt).... 


Ripper C.M.1/ 
ML. 3/ 


do. 
do. 


Shuttle car (only)....... do. 


6(d)| Mine cars - locomotives.. T.L.4/ 
9(a) DOs ous eeie Wis ope 04.0580 wi do. 
9(b) DO esicieresinoneewaasreetes do. 
9(c) DO ssieesuledsasewmeeess do. 


do. 


DOs. birs-ae ie o-os e eee 


Bridge - chain conveyor.. 


O56 56's 6s Sse eee 


Auger C.M.5/ 


TD aries os Si olisrs er6 ee eee 


lf Ripper continuous miner. 

2/ Boring continuous miner. 

3/ Mobile loader. 

4/ Track loader. 

5/ Shortwall auger continuous miner. 
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Although the average production per crew manshift was the same for shut- 
tle-car and mine-car haulages, shuttle-car haulage is more widely used and 
generally should give better results. Supervision and planning are important 
factors in the success or failure of these types of face haulage. 


The shuttle-car haulage average is based on results from 12 units in 7 
mines compared with 5 units in 3 mines for mine-car haulage. The minimum 
thickness of coal mined where mine-car haulage was studied was 71 inches 
whereas with shuttle cars, 6 of the 12 units were operated in coal of less 
thickness. 


All shuttle cars were cable-reel type and were used with varied equipment 
both at the loading and unloading points. Loading of the shuttle cars was by 
surge car, a loading machine using the mine floor as surge capacity, and 
directly from a loading machine at the face. Unloading was to mine cars, 
belts, and storage outside the mine. 


Delays caused by shuttle-car haulage were longer than by extensible belt. 
Principal delays were caused by mechanical defects of the shuttle cars and 
trailing-cable troubles. The largest production was 67 tons per crew manshift 
with shuttle-car face haulage made by the unusual slabbing unit (b) at Mine ll. 


Mine-car face haulage that has been replaced largely by shuttle cars in 
coal mining had a surprisingly high average production per crew manshift. 
Actually, at only one of three mines studied using mine-car face haulage was 
the production comparable with that from shuttle cars. The face-haulage 
delays at Mine 9 were kept at less than one-half hour per shift, giving a 
correspondingly longer face-production time. At the other two mines using 
mine-car face haulage, the haulage delays were 85 and 100 minutes, leaving 
only 127 and 280 minutes for production of 16 and 12 tons per crew manshift. 


Chain conveyors were most adaptable for use in coal beds less than 42 
inches thick. Because of low headroom, the movement of equipment and person- 
nel is more limited than in thick coal and results in less production per man- 
shift. When used with bridge conveyors from the face equipment, production 
from chain-conveyor face haulage is two to three times that for hand loading. 


Principal causes of delays with chain conveyors face haulage are: Keep- 
ing the pans in alignment to prevent the flights from riding to the top of the 
coal in the pan lines unloading coal to get the flights back in positions; and 
adding sections to or taking them from the pan line. 


CONCLUSIONS 


Supervision and planning are important factors in the ability of face- 
haulage equipment to move mined coal from the face. Except where coal is 
loaded directly into mine-car face haulage and where chain-conveyor face haul- 
age is loading directly by mobile loaders, the face haulage can handle more 
than results shown by this study. 
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The extensible belt is the latest type of face haulage adaptable for use 
behind continuous-mining machines in coal more than 50 inches thick. Peak 
loads are moved speedily and generally without surge storage facilities com- 
monly used with shuttle-car haulage. 


Shuttle-car face haulage is most widely used, can be adapted for use with 
present-day face equipment, and has flexibility. 


Although the chain conveyor has many faults and has not been improved in 
years, it is the best face haulage for mining in thin coal. 


Mine-car face haulage has been decreasing in use, but results at one mine 
show what can be done by supervision, planning, and large mine cars. 
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APPENDIX I 


Classification of Mine Employees 


Mine 1 Employees 


Shift 
Classification | ist | 2d | 3d Tota. 


Shortwall auger continuous-mining units (a). ps fe | 2 
Shaking conveyor units (b)...cccccsccccccees 35 35 

Total men ON UNITS. ccccccccrescccsccsvvces 45 45 
Other underground employeesS...cccecccccccves : 13 
Supervisory and inspection. ..cccccccccvcvces 

Total underground employeeS...ccccccccecces Pee Te ra 

Total surface Beat a el ceca 

Total surface and underground employees. = 


Mine 2 Employees 


Shortwall auger continuous-mining units (a): 
SECTION. FOTCMCN is. decudaw ceeded ew askeuewewe 
Continuous-mining machine operatorsS......ee-~ 
Continuous-mining machine operators' 

DOL DCPS ieww 4.6:6 Giese Wwe aise eww oaieweetw ees 
SUP LY ° ME Ms oor hisesa ona teva se tes eine Oo wie od Ses wa tererars 

Total underground employeeS....ccccccccces 

Total surface employees...rcccccccccscceses 
Total surface and underground employees. 


Mine 3 Employees 


Mobile-loading units with bridge and chain 

conveyors developing main and panel 

ONUPICS.( a.) cosas oeeuratevecancee.sea escalates 34 
Mobile-loading units with chain conveyors 

Mining TOOM> Cb) escs odds eud soe sewed co eas 27 
Mobile-loading units with chain conveyors 

developing entries and mining rooms (c)... 17 17 34 


Total Men OR: UN tSs.5%s6ew sen Sede s eewesins 3 95 
Other underground enployeesurccccssseneeeee |B = 
SUPETVISOTy and INSPECTION. cecececcccvccccee 

Total underground employees...cccccccceces as Sn ce ra 

Total surface employees...ccrcccccccccccece 10 


Total surface and underground employees. | 62 {| 50 |{ 20 | 735 
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Mine 4 Employees 


hoe Ghat. ee 
Classification | lst | 2d | 3d _| Total 


Ripper-type continuous-mining units: 
Extensible-belt units in rooms (a).csccceces = se - 36 
Shuttle-car unit in butt entries (b)........ 21 
Shuttle-car unit in rooms eg ede 21 
Shuttle-car units in main entries (d)....... = ie . 48 
TOta. MeN: cON: UN 1% S veces ee Se Oe w Cer ee ea 42 42 126 
Other underground employees. ..cccccccccceces 18 18 76 
Supervisory and INSPECTION. .cccccecsscsccvee 3 l 1 5 
Total underground employeesS....ccccsccccee 207 
HOLS) SUrEACe EMD] OY COS «dea tieewe ba ereecevnae< 17 6 7 30 
Total surface and underground employees. | 102 | 67 | 68 | 237 


Mine 5 Employees 


Boring-type continuous-mining extensible 

belt type (a): 

SECTION: fF OP CMCNiiva ss 6:64, 0:5 @ wienee bees ees awe at: ] 1 2 
Continuous-mining machine operators... ..cceee 1 ] 2 
Continuous-mining machine operators' 

ROL DOE S acca erenwwre ach: G Nw rs 9-08 Sree. e eel w Snetwee ce ome 1 1 2 
ROOL DOLMET Ss ay 4s. Sipierae S Grass eee oere one ee eecee 2 2 4 
ATMS PIMC eareicaive a ee ere baa ww. 6a wre a we eave ene yee ese 1 1 2 
MECI AICS. s-5:5.Gis 65:6-5W 6 Os: n Selon we erew wwe ewes 2 ] 2 

TOtaLlL “MEN! Ons UNL S 6 ers.6 Se alenwte we ws Grates oe Srec 7 7 14 

Total underground employees.....ccccccccces 7 7 14 

Total surface employees. .ccccccccccccsscce : ; 6 


Total surface and underground employees.| 10 | 10 | == | 20 
Mine 6 Employees 


Ripper type continuous-mining units, shut- 


tle cars to mine cars in entries (a)...... | 30 30 30 90 
Ripper type continuous-mining units, shut- 

tlé-éars to belts. (6) .cs00ssdec0ee0seee009 |.1922/3'| 19=2/3°| 13=273 41 
Mobile-loading units, shuttle cars to mine 

Cans. (CC )c ch wena. Sele aeeeeenecccteeeseted 216 16 16 48 
Track-mounted units to mine cars (d).....066 | 25 25 25 75 


Total MeN ON UNITS... cccccccccecccccccceves | B472/3 | 84-2/3 | 84-2/3 254 
Other underground employeesS...ccccccccccceee | OD 43 40 148 
Supervisory and inspection...cwccccccccccces 7 2 2 ll 

Total underground employees... cccccccece 413 

Total surface employees...ccccsccccccseses | 48 ll 9 68 


Total surface and underground employees. |204-2/3 | 140-2/3 |135-2/3 | 481 
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Classification | ist | 2d | 3d | Total 


Ripper-type continuous-mining extensible Eig 
belt: Units “(a )isciwsuecietiwecaedwasesaaes 

Mobile-loading shuttle-car units (b) 
BING ACC ives Wet Gate Gare rate tnere aaa elma aang 108 108 108 
Total. MEN: OM UNLESS sieices Keinc ow sicee oes 00 rees 120 120 120 


Other underground emplOyeeS..csccccccccccces 
Supervisory and inspection. ...ccccccccsccces 


12 12 ll 
Total underground employees....ccccccsccese 
Total surface employees. .ccccccccccccccces 29 28 13 
Total surface and underground employees. 
Mine 8 Employees 
Ripper-type continuous-mining shuttle car 
units Aah x 'd coacecds eiauseavon ana ait ieeace a eeeaueea an ore 14 14 
Mobile-loading shuttle-car units (b)........ 40 40 
Total MeN OM UNICSs 6.0645 sow s0.0-s.0.0:0-~ 0:8 see 5% 54 54 
Other underground employeesS...ccccccscccccce 21 12 
Supervisory and inspection... ccccccccccccecs fe) 1 
Total underground employeesS..cccccccccccee 2a Aes 
Total surface employees...ccccccccccccsccce 21 12 
Total surface and underground employees. ae ae a x: aa ee ee 
Mine 9 Employees 
Track-mounted units, main entries (a)....e0. 
Track-mounted units, combination (b).......- 


Track-mounted units, wide (c)...cccccccccece 
Track-mounted units, bull crew (d)..eseceooe 


TOtal MeN “OR. UNIT US é< <:s:0s-w60ie-0.0-056 e ee eee s a TOO 
Other underground employees..cecccsccccvcccces 
Supervisory and Pemployeessvcccceeeiiiitt | Se 
Total underground employeeS...cccccccccvee 
Total surface employeesS...cccccccccccceccs 39 30 30 


Total surface and underground employees. 
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Mine 10 Employees 


Shift 
Classification Total 


Mobile-loading shuttle-car units on 


GEVELODMENL. (ai) soe bees aihwst se oewedaseewes 164 
Track-mounted units with mine cars on 

deEVELOpMeNt: “(D)issuuite at06.be de eseee-ceeeee's 82 
Mobile-loading shuttle-car units on 

PElTeat Le) csesueveecewsanaseeae wnat aude 287 
Track-mounted units with mine cars on 

Petredt: (O)es cee oes eae eects eee Siar 82 


Total M@n ON UNITS. .cecccsscccecccesocsciue 505° 505° 505° 615 
Other underground employeeS...cceccvcccvecccee os es 125 
Supervisory and inspection... .ccccccccvccccces 10 

Total underground employees..cccccccccccce 750 

Total.surface np loy ees cise Vows swenee caces 52 24 18 94 

Total surface and underground employees. 844 


Mine 11 Employees 


Continuous-mining extensible belt units (a). 31 
Slabbing mobile loading shuttle-car 

AGE CS 1D) aris a ssrevatelel esha ew Sate! oe nwa Medd Sacks 33 
Mobile loading shuttle-car units: 

Entry development units (c)...cccccccccecs 80 


Panel development units (d)....cccccccccce 
Panel and room-mining units (e)..cecccccee 


20 20 20 

20 20 - 
Total Men: ‘ON UNIUS sss: oh cwwe steve wcwses | LIZ ll2 20 244 
Other underground employees. .cccccccccscceces io ES 233 
Supervisory and inspection...cccccccvcccveces 14 


Total underground employeesS....cccccccccces 491 
Total surface employeesS...cccccccccsccccccce 45 45 3 104 


Total surface and underground employees, 202 595 


Mine 12 Employees 


Ripper-type continuousS-mining units: 
Extensible belts unit in rooms (a)..ececes 7 7 14 
Shuttle-car unit extracting pillars (b)... 8 8 16 
Mobile-loading units: 
Shuttle-car units extracting pillars (c).. 24 24 48 
Shuttle-car units, entry development (d).. 36 36 72 
TOtaL Men OM URLS 64 vssiiwdew Ose t 66 wears 75 75 = 150 
Other underground employees...cccccccccccccee : . ae 


Supervisory and inspection. ..cccccrccccccces 


Total underground employeeS...cccccccccces za 
Total surface EMP] OV OG S iegras ease side ee ate oslo an’ 26 17 


Total surface and underground employees, aa 
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Mine 13 Employees 


Eee ee OE eee 


Classification See dias od) Total 


No. 4 drift, Lower 5 Block: Mobile-loading 

units with shuttle cars (a). ..ccccccccsccs 33 
No. 2 drift, Lower 5 Block: Mobile-loading 

units with shuttle cars and 30-inch 

Det 0b) earoe tudes Sota eas ah eecinewaa es 
No. 1 drift, Middle 5 Block: Mobile-loading 

units with shuttle cars (c)...cccccccccces 15 15 15 45 


Total Men. On, UNIS s.s.<siesewdaes were eee eae 41 41 41 123 
Other underground employees.....cccccccccece 6 
Supervisory and inSpection....ccccccccccccce l - 1 2 

Total underground employees... .sccccccccees 131 

Total surface employees..cwccccccccccaceces 59 31 17 107 


Total surface and underground employees. 238 


565083 O-60-—7 
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APPENDIX II 


Summary of Data for Mines Studied 


Mine ] 
Coalbed: Lower Freeport (D) Thickness of bed: 36 inches 
Continuous mining, Hand loading, 


bridge and chain |shaking conveyors, 
conveyors rooms rooms and entries 


(b) 

ThickneSs Mined.ccccccccccccecelNCheSe. 30 
Percent of mine production.cecccccccece 63.6 
Hours per SIV: tC 6 aie.o edule eS Sree ee See eee e es 8 
Number of LIAL © Gis wis oierw ale a 60S ww wee ees 5 
Unit shifts per CAV 666 es eee¥ ee-veewwe sss 10 
Average yield of clean coal...percent.. 100 
Average width of placecccccccccer feete. 40-30 
Number of places in SOL o 6 Sarde 6 ow wae ene 2 
Average advance of working place, 

including crosscuts, per shift 

i SM WiRal eee SOME. OR Sel Oe wee elected bas 
Average daily production, raw coal 

eae OB Woe bere be 6 USSR OOS whwee* CONS eS 700 
Average production per unit per shift, 

raw CO a] 6 ess 6 ski o se OSC wa ees OOO RS 70 
Average production per man shift in 

unit Crew, Taw COAalececccccccvereA0ne 10 
Average production per underground 

man shift, raw C651 accarewinwmancdees 6.9 
Average production per payroll man 

shift, raw GIy cub adens cutee oes 6.5 


1/ Number of men prorated to percent of mine production. 
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Mine 2 
Coalbed: Peerless Thickness of beds 42 inches 
Continuous mining, 
bridge and 
chain conveyors, 
rooms 
(a) 

Thickness MY WOO Soe oo e a ows oie oo ie wo 8 OES Mw ewe eas LNCNCS ee 42 
Percent of mine PIOGUCT Oli ¥06i wise eee ewee eases 6 edeee ee 100 
Hours per GSTs © o-oo nk ta caw ee SSSR OES Wale Ree CS WA ee 8 
Number of UIT 0S aicaise es as soso foe catre sew vee eiiw 10'-0 oss 00S ata ue eave wade overe w eres 2 
Unit shifts per errr err errr Tre eee Te ee ee eT ee ee 4 
Average yield of clean COalecccncccccccccccocveveepercente. 100 
Average width of Dl ACO ew sien sie bine ieee w eee we eaweewe reel e-< 50 
Number Of placeS in S€teeccvcccvcccccccccccsccvsscccccccce 1 
Average advance of working place, including crosscuts, 

per GTi 1 oe. ereeeawiaw bieee1Gre ee oe elea Sew erw aw oe ee Ce eweeteCCkex 38 
Average daily production, raw CodaleccescccccccvccceetOMSer 540 
Average production per unit per shift, raw Coal....eedOee. 135 
Average production per man shift in unit crew, 

Taw COa 6 oie wwe WS Sie oho ee ws we ee ae ele OOS Swe eRe Osces 30 
Average production per underground man shift, 

raw CO a) sre cides oo ose ow Se eae’ e 0:6 6415 bw wb be eawhee wees dOses 30 
Average production per payroll man shift, raw coal...do... 20.8 
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Mine 3 


Coalbed: Cedar Grove 


ThicknesS mined. .ccccccccccoee inches... 
Percent of mine production... .cccccece 
Hours: POP SN1£ Us sisicewieee 66-6 a sieeede ees 
Number Of UNitS.ccoccccsvcsecenscasces 
UNITE. SHIFTS: Per day s-<sewneas ee s6eees 
Average yield of clean coal..percent.. 
Average width of place........-.feet.. 
Number of places in Set..cccccccccccccs 
Average advance of working place, 
including crosscuts, per 


SH1f Us & é 6 os wob-so bc oOo do bese TOC USS 


Average daily production, raw 
CO sae 5 Sas 6 eeave AiG wie ere Siete weetetete LON Ses 


Average production per unit per 
shift raw COd Tl verse ls os iwektae ca edOses 


Average production per man shift 
in unit crew, raw COal.scccccccecdQee. 


Average production per underground 
man shift, raw coa eocvcesesaetONSac 


Average production per payroll 
man shift, raw coa 


sib aie kta eee re Owes 


Thickness of bed: 36 to 56 inches 
Mobile loading 
Bridge chain 
conveyors, 
main and 
panel 


Chain conveyor 
Entries and 


87.5 


20.1 


8.6 


7.9 


1/ Number of men prorated to percent of mine production. 
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Mine 4 
Coalbed: Pittsburgh (No. 8) Thickness of bed: 55 inches 
Continuous mining 
Extensible Shuttle cars 
rooms entries entries 
( (d) 
Thickness mined...cccccccccceseee inches.. 52 
Percent of mine production....ccecccccces 23.6 
Hours per .o3] 9p Ip iy Seen at PT eg er 8 
Number of NOI CS ossro-0- 6b Soe OS oe ee ee bee es 2 
Unit shifts per OAY oar 624 oes tu eee weeees 6 
Average yield of clean coal.....percent.. 90 
Average width of place.............feet.. 12 
Number of places in Set.cccccccccncccccee 2) 
Average advance of working place 
including crosscuts, per shift...feet.. 29 
Average daily production, raw coal..do... 1,009 
Average production per unit per shift, 
raw COG oe og se cetia cate ec brsiw oS Oo. e eed x es COie de 168 
Average production per manshift in 
uNit Crew, Taw COal..cccccccccccesd0see 21.0 
Average production per underground 
man shift, raw coall/.............d0... 15.0 
Average production per payroll man 
shift, raw Cc0a ig G6SCRSS RSC ReUOses 13.6 


1/ Number of men prorated to percent of mine production. 


Google 


96 


Mine 5 


Coalbed: Pittsburgh (No. 8) Thickness 


THICKNESS MINEO seb es ccc Seis ee ewes euistesa we ce eeee LNCNeSe. 
Percent of mine productions ceccccccceccccccccccscscccccceee 
HOUTS: (POT 2S ft we te:5arscee 015 ois -e-ic Gis Wee we ele Ob i a oe Wee eis were eras 
Number Of UNL tSecccccccccccccvescccccsscevencesesccecsesces 
Unit Shifts per dayeccccccccccccrcccccccesccscevccccescsccces 
Average yield of Clean COadliecccccccccccvccccccveee percent... 
Average width Of plac€cccccccccccccccccanccccccccccselllte. 
Number of placeS 1 S€tecccccccccccccvevccvescccccccsceseces 


Average advance of working place, including crosscuts, 
per shifts 


1621 /2=f00t TOON se csasinte nce eeewweeeds Sees yee se seteet ss 
9=1/2-f60t Crosstutsivcccivscaaesteinceseeeasweswocendows 
Average daily production, raw COal.ccccccccceccccvccetONSe. 
Average production per unit per shift, raw coal........d0.. 


Average production per man shift in unit crew, raw 


CO a aries, wie wie eer Sip Wi in io tay Be alse a ew Ww lo obs elle ei oeanie wee Wa be eOOks 


Average production per underground man shift, raw 
raw Ba eis aaron Beda cs sce gee ass he cieloite 


Average production per payroll man shift, raw coall/,..do.. 


1/ Number of men prorated to‘percent of mine production. 


Google 


of beds: 54 inches 
Continuous mining, 


extensible belt, 
rooms 


(a) 
52 
100 


8 


600 


300 


42.9 


42.9 


30.0 


rm a rg EG  -— A | 
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Mine 6 
Coalbeds: Thick and Upper Freeport Average thickness of beds: 42 and 
98 inches 
Mobile loading 
Shuttle cars |Shuttle cars Shuttle cars |Track mounted, 
to mine cars, to belts, to mine cars,| to mine cars, 
entries rooms-entries entries entries 
(a) (b) (c) (d) 
Average thickness 
mined..e-eeinches.. 42 to 84 51 42 to 98 72 to 98 
Percent of mine 
PLOGUCTLON. cocseccce 32.2 16.2 222-0 29.0 
Hours per shift.eee. 8 8 8 8 
Number of unitSeecee. 4 2 2 3 
Unit shifts per day 
Cay 64. seseverw ts eae 12 6 6 9 
Average yield of 
clean coal 
coccccveeepercent.. 99.25 99.25 99.25 99.25 
Average width of 
Place€sccovcceefeect.. 16 16 14 14 
Number of places 
SC ls-56 06665 e One eee 4 5 > 5 
Average advance of 
working place, in- 
cluding crosscuts 
per shift....feet.. 30 82 45 35 
Average daily pro- 
duction, raw coal 
ececccsecoscvetONSes 1,362 686 956 1,227 
Average production 
per unit per shift, 
raw COaleceecetONSee 114 114 159 136 
Average production 
per man shift in 
unit crew, raw coal 
eee ae Ose ee eee CONS << 15.2 16.7 19.9 16.4 
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Mine 6 (Con.) 


Coalbeds: Thick and Upper Freeport Average thickness of beds: 42 and 
98 inches 
Shuttle cars |Shuttle cars Shuttle cars | Track mounted, 
to mine cars, to belts, to mine cars,| to mine cars, 
entries rooms-entries entries entries 
(a (b C d 


Average production 
per underground man 
shift, raw coal 
cocccccecceeetONSes 9.7 10.2 11.4 10.1 


Average production 
per payroll man 
shift, raw coall/ 
o/a:e 6-6 658 Sees LON S 6s 8.4 8.8 9.7 8.7 


1/ Number of men prorated to percent of mine production. 
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Mine 7 
Coalbed: Pittsburgh No. 8 Thickness of bed: 62 inches 
Continuous 
mining, 
extensible Mobile loading, 
belts, shuttle cars 
rooms Rooms Entries 
(c) 
Thickness mined...cecseoeeseeeinches.. 714 
Percent of mine production... .cc.cseoes 42.8 
Hours per STi t Coxe hase idee ee et eee ee ees 8 
Number of LIPS sors ek as ot Gee eee eee as 6 
Unit -Shifes per daye-csist4usnsececuesees 18 
Average yield of clean coal..percent.. 82 
Average width of place..........feet.. 12 
Number of places in Set..cccccccccsces 3 
Average advance of working place, 
including crosscuts, per 
SNit (c6.b-dw obbee wie eo 6264 SSR wee telus. 13.6 
Average daily production, raw 
COa ! oa ewe oak Bow 8 44 eee LONG SS 3,995 
Average production per unit per 
shift, raw C02 ls ee iererse se 6a Seewew Oss 200 
Average production per man shift 
in unit crew, raw COal.....c00eed0en. 22.2 
Average production per underground 
man shift, raw coall/..........tons.. 15.8 
Average production per payroll 
man shift, raw coall/........2..d0ee. 13.9 


1/ Number of men prorated to percent of mine production. 
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Mine 8 
Coalbed: Sewickley Thickness of beds: 65 inches 
Continuous mining, Mobile loading, 
shuttle cars, shuttle cars, 
entries entries 
(b) 
Thickness mined..c.ceccecceseee iNCheSe. 65 
Percent of mine production....ccccccecs 66.7 
Hours: Der. GN1f Cs. dis-w. 6 esse ois es wie wie ere eel wioves 8 
Number of WN WUS oe oo 6 Se ieee wie wee alee 4 
Unit shifts per (ooh Aa ee een ea 8 
Average yield of clean coal...percent.. 85 
Average width of place...........feet.. 14 
Number Of places in Seteccececcccccccce 2) 
Average advance of working place, 
including crosscuts, per shift..feet.. 15.6 
Average daily production, raw 
COG] o aiw eat e besa ee ete are os ob eo awe atl ON Ses 2,040 
Average production per unit per shift, 
raw COd Ld bse eo 40b ie ow awSown cane LONSes 255 
Average production per man shift in 
uNit Crew, Taw COal.ccccescscecetONSe. 20460 
Average production per underground 
man shift, raw coall/...........tons.. 18.4 
Average Sey, per payroll man 
Shift, raw coalt/..ccccccccccesetONSee 15.3 


l Number of men prorated to percent of mine production. 
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Coalbed: Pittsburgh No. 8 


Thickness mined.....cceeeeeeinches.. 
Percent of mine production... ...cceoe 
HOULS PEYr “SNIftss occes ee sss sbeeeces 
Number Of UNitsS..cccccccscccccccccee 
Unit SHIftS. per day sud sc6sc chew ccidss 


Average yield of clean 
COS1 6 iuoisa se ceuwewneuse percents: 


Average width of place........feet.. 

Number of places in Set..ccccccccccee 

Average advance of working place, 
including crosscuts, per 


Slt bi ves week ee eee eae ewwes TreCUscs 


Average daily production, raw 
COG os cste sees bee oleae eat bee oe CONSSs 


Average production per unit per 
SNAIL, PAW COd ] eis ssitelein deca CONS ss 


Average production per man shift 
in unit crew, raw coal......tons.. 


Average production per underground 
man shift, raw coall/.......tons.. 


Average production per payroll man 
shift, raw coall/...........tons.. 
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Mine 9 
Thickness of bed: 62 inches 
Track- mounted 
Butt entries Reraae, 1 Room 
entries and rooms Rooms necks 
) (b) 


(d) 
74 


65 
12 to 22 


12 


l1/ Number of men prorated to percent of mine production. 


Google 
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Mine 10 


Coalbed: Pittsburgh No. 8 


Thickness mined. .cccccccccceelNCheSe. 


Percent of mine producCtion...cccccces 
HOUTS “Der SLE Us «. 6o.s w.b.e aareeiee b4 oes 
Number “Of AIM 1 US sie a's wii-o0ls 0.06 Seeds s 
UAlt Shifts Per Cay ius.se swe eteae eden 


Average yield of clean 
COd lieecine.cc8e4 0a t48 O06 ee ewes DOL CONTE: 


Average width of place.........feet.. 

Number of places in Set..cccccccccccs 

Average advance of working place, 
including crosscuts, per 


SHUT Usceta Wbcareacote Ss ecbe wenden Teelss 


Average daily production, raw 
C08 tials hb a5 6 o0- bee Re esr eea CONS sx 


Average production per unit per 
Shift, raw COdal..cwcccccccceetONSae 


Average production per man shift 
in unit crew, raw coal.......tons.. 


Average production per underground 
man shift, raw coall/........tons.. 


Average production per payroll man 
shift, raw coall/,...........tons.. 


1 Number of men prorated to percent 


Google 


Thickness of bed: 


shuttle 


CarS, Mine cars, 
entry de- | entry de- 
velopment | velopment 


of mine production. 


77-1/4 inches 
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Mine ll 
Coalbed: Illinois No. 6 Thickness of bed: 84 inches 


Continuous 
mining Mobile loading, shuttle cars 


extensible| Slab- | Entry | Panel Panel 
belts, bing devel-| devel-|and room 
room mining| unit opment| opment| mining 


(e) 


Thickness mined.ccccseeeelNCheSe. 78 to 84 
Percent of mine production....e.. 13.8 
Hours per 3 ae Re ae Oe eee ee ee eee 8 
Number of VN) UG We50 S60 bbe eee wee l 
Unit shifts per dayrcccccccccccees 2 
Average yield of clean coal 

COMB wesw ee eeeeeeeeeevesPETCENles 92 
Average width of place.....feet.. 24 to 28 
Number of places in Seteccccsoeee 6 
Average advance of working 

place, including crosscuts, 

per SHE Us ieee 6eees bwhe esas Tee tyes 2203 
Average daily production, 

LAW COO 1 ess wroce-60b. 6.wo- bw bere LONG Ss 1,600 
Average production per unit 

per shift, raw CoadlesceeceetONSe. 800 
Average production per man 

shift in unit crew, raw coal 

eGR: bw We ooo wee Rb olevene a See, CONS bee 40 
Average production per under- 

ground man shift, raw coall/ 

bao wb 6 66 0S eso 40S 0S $6 oe LONS ce 21.6 
Average production per payroll 

man shift, raw coa eooeetONSe. 18.2 


1/ Number of men prorated to percent of mine production. 


Google 
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Mine 12 
Coalbed: Pittsburgh No. 8 Thickness of bed: 96 inches 
Mobile loading, 
Extensible | Shuttle cars, huttle cars 
rooms extraction extraction | Entries 
(b) ) d 
Thickness mined.......inches.. 84 
Percent of mine production.... 43.9 
Hours’ per SHiftss.<s65<sss ees 8 
Number of UNitS...cccccccccees 3 
Unit shifts per day........... 6 
Average yield of clean 
COd 1 6660 seseenceees percents. 93 
Average width of place..feet.. 14 
Number of places in set....... 7 to 14 
Average advance of working 
place, including crosscuts, 
per SNiftissecvcsecseseteetes 130 
Average daily production, 
TAW COAl.. .ccccccceceetONSe. 2,832 
Average production per unit 
per shift, raw coal...tons.. 472 
Average production per man 
shift in unit crew, raw 
COA bi564.b 6 ss 0k ee oes CONS Ss 39.3 
Average production per 
sega ty man shift, 
raw COalt/.....eeeeeeetONS., 27.2 
Average production per 
payroll man shift, raw 
coa 1 6S wae eblaewleese~ es FONnS ss 22.5 


] Number of men prorated to percent of mine production. 


Google 
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Mine 13 


Coalbedss: Lower and Middle 5 Block 


Thickness minedeccoccccescceeeclNCheSe. 
Percent Of mine production..ccrsccccvee 
HOUrS: per: SN ft Us s cine cG.es aiers 0s ws Sais Oe Ses 
Number Of unitSeccccccsccccccnccvcvcces 
Unit shifts per dayecccccccccccccsccece 
Average yield of clean coal...percent.. 
Average width of place...........feet.. 


Number of placeS 15 S€teseccsccccccvrcces 


Average advance of working place, 
including crosscuts, per shift..feet.. 


Average daily production, raw 


CO 4 lsd: 6-0 0.6 5:68: OS Ore eee oe Ok ewes CONSss 


Average production per unit per shift, 
raw COG sb: 6 6 wide S ewie e006 w. 6 be he wee CONS es 


Average production per man shift in 
UNIt CTEW, LAW COAlcccecccccceccetOMSee 


Average production per underground 
man shift, raw 0s cincweeecnetOnee: 


per payroll man 


ial oR evelete ae ee CONS e% 


Average productio 
shift, raw al. 


1/ Number of men prorated to percent of 


Google 


Thickness of beds: 84 and 96 inches 

Mobile loading 

Shuttle cars}|Shuttle cars 
to belt, to dumps, 
entries and! entries and 
rooms on rooms on 

retreat retreat 


Shuttle cars 
to dumps, 
entries 


50 to 84 96 


77 
22 to 24 22 to 24 


4 4 


mine production. 
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